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LETTER OF TRANSMITTAL 



Depabtment of the Interioe, 

XJ. S. Geological Suevey, 
Division of Geologic Coreelation, 

Washington^ D. 0., February 12^^1892. 

Sir : T have the honor to transmit herewith a memoir by Mr. I. C. 
Eussell on the Kewark system, prepared for publication as a bulletin. 

The Division of Geologic Correlation was created for the purpose of 
summarizing existing knowledge with reference to the geologic forma- 
tions of North America and especially of tlie United States, of discuss- 
ing the correlation of formations found in different parts of the country 
with one another and with formations in other countries, and of dis- 
cussing the principles of geologic correlation in the light of American 
phenomena. The formations of each geologic period were assigned 
to some student already well acquainted with them and it was ar- 
ranged that he should expand his knowledge by study of the literature 
and by field examination of classic localities and embody the results in 
an essay. The general plan of the work has been set forth on page 16 
of the Ninth Annual Beport of the Survey and on pages 108 to 113 of 
the Tenth Annual Beport, as well as in the letter of transmittal of Bul- 
letin No. 80. 

The present essay is the sixth of the series, having been preceded 
by essays on the Carboniferous and Devonian, the Cambrian, the Cre- 
taceous, the Eocene, and the Neocene, prepared severally by Messrs. 
Williams, Walcott, White, Clark, and Dall and Harris, and constituting 
Bulletins Nos. 80, 81, 82, 83, and 84. 

The subject originally proposed for Mr. Bussell covered the entire 
Jura-Trias of North America, and he was invited to discuss not only 
the correlation of American formations one with another and witli Eu- 
ropean formations but also the question whether it was advisable in 
American geology to recognize the Jurassic and the Triassic separately 
as periods coordinate with the Devonian and the Carboniferous, or only 
to recognize the Jura-Trias as a single period. Circumstances subse- 
quently led to important modifications of this arrangement. In the 
formulation of a plan for the preparation of the geologic atlas of the 
United States it wa« found necessary to adopt and define a scheme of 
geologic periods without awaiting the discussions contemplated in this 
series of essays, and^ after due consideration, it was determined to rec- 
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ognize the Jura-Trias as a single period. One of the principal questions 
proposed for Mr. BusseU's consideration was thus decided in advance 
so far as the most important work of the Survey was concerned. The 
acceptance by the Survey of an opportunity for Alaskan exploration by 
Mr. Bussellleffc to this division the option of dimj^shing the scope 
of the present essay or of postponing its completion, and the former 
alternative was preferred. It was consequently arranged that Mr. 
Bussell restrict attention to the !N"ewark system and the principles of 
correlation involved in the discussion of its relations. 

The rocks of the Newark system occur in a number of separate areas. 
In this essay these are correlated one with another primarily on phys- 
ical, secondarily on paleontologic evidence. Through paleontologic 
evidence the system is compared with formations west of the Mississippi 
river anS with formations in Europe, and it is concluded that homo- 
taxial relations are approximately determined. The feasibility of de- 
termining relations of close sjmchronism is questioned. 
Yery respectfully, your obedient servant, 

G. K. Gilbert, 

Geologist in Charge. 
Hon. J. W. Powell, 

Director IT, 8. Geological Survey. 



OUTLINE OF THIS PAPER. 

The aim of this j)aper is to review the progress of our knowledge concerning a 
well defined system of rocks on the Atlantic border, named the Newark system ; to 
snmmarize the present state of information concerning it, and to discuss the bear- 
ing that its study has on principles of correlation. 

Chapter I contains a historical summary of the numerous names by which the sys- 
tem has been designated £rom time to time, and also a statement of the author's 
reasons for adopting the term Newark system now used. 

Chapter II contains a brief account of the geographical distribution of the various 
areas occupied by the system, and is accompanied by a series of maps on which the 
areas are shown, together with the relative age of the adjacent terranes. 

Chapter III. The evidence as to the presence of Newark rocks on Prince Edward 
island is discussed and the conclusion reached that the system Is not there repre- 
sented. 

Chapter IV. The lithological character of the sedimentary rocks of the system 
is described, and the evidence as to their thickness is presented. Coal is treated 
as a ''rock,'' and some account given of its distribution and thickness. 

Chapter y contains a discussion of the physical and climatic conditions under 
which the sedimentary rocks of the system were deposited. From an examination 
of the evidence bearing on the possible existence of glacial conditions in Newark 
times, the conclusion is reached that glaciers were not immediately concerned in the 
accumulation of any of the rocks of the system. 

Chapter VI is a r^sum^ of our knowledge of the life of the Newark period, as 
sh^wn by the animal and plant remains that have been discovered. 

Chapter VII deals with the igneous rocks which traverse the system in a great 
series of dikes and sheets. Following a description of the mineralogical and chem- 
ical composition of these rocks is a general account of the principal characteristics 
of dikes and sheets. 

Chapter VIII is devoted to a description of the structure of the various Newark 
areas, and a discussion of its origin. The present inclination of the strata over 
broad areas is shown to be due principally to the tilting of faulted blocks. The 
effect of erosion on the upturned blocks is also considered. Original data are intro- 
duced concerning especially the structure of the more southern areas. 

Chapter IX. The question of the original geographical extent of the system has 
been considered by several geologists, and diverse conclusions have been reached. 
In this chapter the opinion^ bearing on this question are summarized and classified 
under two heads: First, the "local-basin hypothesis,'' which includes those opin- 
ions based on the assumption that the stratified rocks of the system were deposited 
in several detached basins, the approximate boundaries of which are still traceable. 
Second, the " broad-terrane hypothesis," which embraces the conclusions of those 
who consider the detached areas of the system as remnants of possibly one broad 
terrane, which has been broken up by orographic movements *and greatly eroded. 
The evidence is thought by the author to favor the second of these hypotheses. 

Chapter X is devoted to a brief discussion of the general principles of correlation 
and of the relations of the Newark system to several other terranes. 

Under general principles of correlation, the' evidences from physical phenomena, 
such as superposition of strata, contained fragments, relation to folds and dikes, and 
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to great unconformities, are considered. Under biological phenomena as a basis for 
correlation, the imx>erfections of the geological records and our incomplete knowL 
edge of the records, such as they are, receive brief attention ; as does also the bear • 
ing of evolution on the interpretation of the life history of the earth. 

The difficulties in the way of correlating the rocks of America with those of other 
countries are indicated, and the conclusion is reached that the first aim in the stud^ 
of the geology of a new country should be the definite determination of the sequence 
of rocks there represented, by physical phenomena, as a basis for the determinatior 
of the relative age of the faunas and floras they may contain. Subsequently, the 
fossils may be compared with those of distant terranes for the purpose of wider gen- 
eralizations. It is pointed out that the life records in any restricted regions can 
not be accepted as a standard whereby to determine the age of fossil-bearing beds 
in other and especially in entirely disconnected terranes. 

The chapter closes with a brief discussion of the relations of the Newark system 
to certain formations in the western part of the United States and in other countries. 















THE NEWARK SYSTEM. 



By Israel C. Eussell. 






CHAPTER I. 

NOMENCLATURE. 

The name '^ Newark system " has many synonyms. The body of 
rocks to which it is applied is naturally differentiated with peculiar 
clearness. It is separated from older rocks and from newer rocks by 
profound unconformities, and its boundaries are marked by strong 
lithological contrasts. For various reasons it is not easy to determine 
its precise position in the chronologic classification founded on the geo- 
logic systems of Europe. The synonymy has arisen not from doubt as 
to what should be included under one name, but from the fact that opin- 
ions as to correlation have been embodied in names, and these opinions 
have varied from time to time and from author to author. The name 
Newark is here preferred, because it is the oldest specific title not im- 
plying opinion as to -geologic age. It was proposed by W. C. Eedfield 
ifi feSO, in the following language: 

I prefer the latter desiguatiou [Newark Group] as a convenient name for these rocks 
[the red sandstone extending from New Jersey to Virginia], and to those of the Con- 
necticut vaUey, with which they are thoroughly identified by footprints and other 
fossils, and I would include also the contemporaneous sandstones of Virginia and 
North Carolina. > 

The term .^^ group" used by Eedfield and the term "system" here 
used do not imply any difference of conception, and the selection of one 
or the other is a matter of comparatively small importance. I have 
chosen system because it conforms approximately to the rule adopted 
by the International Congress of Geologists. 

Something of the history of the study of the Newark system may be 
gathered from the following table, In which the various names by which 
it has been designated are arranged chronologically. 



> Am. Jour. Sci., 2d ser., vol. xxn, 1856, p. 357; also in Am. Assoc. Adv. Sci., Proc, vol. x, Albany 
meetiiig, 1856, p. 181. 
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Names andro^lations applied to th^ whole or to portione of the Newark system. 



• c. 



Date. 



1817 



^820 t .• 
*;*lfcl2 









• * 



• • 



'• • 



1824 



1833 
1835 
1836 
1837 
1839 
1839 
1842 
1841 
1842 
1842 

1843 
1843 

1843 
1843 
1844 
1847 
1847 
1847 

1849 
1849 

1850 
1851 
1851 
1851 
1853 

1853 

1854 
1855 
1855 
1856 
1856 
1856 
1856 
1856 
1856 

1857 
1857 
1857 



Same used. 



(Md nd sandatone. 



• - • 



..do 

..do ...................... 

^Newjorvariegatedaandstone 

Old red aandstone and 
coal formation. 

Freestone and coal forma- 
tion of Orange and Chat- 
ham [K. O.]. 

New red sandstone 

Carboniferous 

Lia8[?] 

New red sandstone 

SUurian 

Middle secondary strata — 

Secondary formation 

New red sandstone system. . 

Kenper 

New red system; new red 
sandstone. 

New red sandstone 

Old red sandstone and Coal 
Measures. 

Permian 

Oolite 

New red sandstone 

Triassic or Jurassic 

Permian or Triassic 

Inferior OoUte? 



Kenper or Lias 

Lower Carboniferous. 



Silurian 

New red sandstone 

Triassic 

Post Permian , 

New red sandstone 

Keuper. 
TJpi>er Permian 



or 



Jurassic 

Oolitic 

Near the Lias of Europe 

Trias or new red sandBt<one. 

OoUtic 

Newark Group 

Triassic and Jurassic 

Trias and Permian 

Jurassic 



Keuper 

Permian and Triassic 
Chatham series 



Author. 



Maclnre,W. 



Silliman,B... 
Nuttall,F.... 

Finch, J 

Hitchcock, £. 

Olmsted, D.. 



Hitchcock, E . 
Taylor, K. C. 
Beddeld, J. H 

Barratt, J 

Conrad, T. H. 
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Percival, J. G 
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Rogers, W. B. 
Emmons, E... 



Mather, W. W. 
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Rogers, W. B 

Silliman, B 
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Lyell,C 
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Marcou, J 
Gresner, H 



Jackson, C. T . 
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Redfield, W. C 
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Lea, I. 



Rogers, W. B.. 
Taylor, R. C... 
Jackson, C. T.. 
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Redfield, W. C. 

Dana, J. D 

Emmons, E 

Rogers, H. D.. 



Heer.O-... 
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do.... 



Place of publication. 



Am. Philo. Soc. Phila., Trans., vol. i, 

n. s., p. 20 and map. 
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Am. Jour. Sci., 1st ser., vol. xxxi, p. 165. 

Am. Jour. Sol., 1st ser., vol. zxxv, p. 249. 

Third Ann. Rep. Geol. Pa., p. 12. 

Rep. Geol. Conn. 
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If^amet and correlations applied to the whole or to portions of the Newark system — Cont'd. 



Date. 



1857 

1857 
1858 
1858 
1858 



1859 

1860 

1861 

1864 

1864 
1865 
1865 
1866 

1866 
1868 

1869 
1871 
1871 

1875 
1876 

1876 

1878 
1878 
1878 
1878 
1879 
1879 
1879 

1879 
1882 
1883 
1883 
1888 
1884 
1884 

1885 
1885 
1886 
^886 



Name used. 



Keaper 



.do 



Lias 

Mesozoic ^^4 sandstone 

Refers vmons portions of 
the system to the Kenper 
Trias and Jurassic. 

Between the new red sand- 
stone and the Oolitic. 

Mesozoicor new red sand* 
stone. 

Carboniferous 



Trias 



New red 

Permian 

New red sandstone or Trias. 
Sichroond coal field 



Jurassic 

Triassic or red sandstone 
age. 

Triassic period 

Tria« 

Triassic or Liassic 



Triassic 
Permian 



Triasso-Jurassic 



Mesozoic formation 

Trias or new red sandstone. 

Triassic , 

Jura-Tiias 

Triassic-Jurassic 

Jurasso-Triassic 

American new red sand- 
stone. 

Rhetic or Younger 

Triassic 

Older Mesozoic 

Rhetio 

Triassic 

Jurasso-Triassic 

Lower Jurassic, passing 
downward into Triassic. 

Triassic , 

Triassic or Mesozoic 

Tria-Jurassic 

Triassic 



BuU.85. 



Author. 



LyeU,C. 



Heer.O 

Agassiz, L . . 
Rogers, H. D 
Marcou, J 



Agassiz, L. 



Tyson, P. T 



Stevens, R. P 



Hall, J., and W.E. Lo- 
gan. 

Lesley, J. P 

Credner, H 

Matthew.G.i* 

Daddow, S. H., and 
Bannon, B. 

Lyell,C 

Cook.G.H 



Dana, J. D . 
Lyell,C.-.. 
Shaler,N.S 

Kerr,W.C. 
Owen, R — 



Lesquereux, L 



Heinrich, O. J. 
Dawson, J. W. 
Russell, LC... 
Le Conte, J . . . 

Dana, J. D 

Rogers, W.B.. 
rrazer,P 



Fontaine, W.M 

Geikie,A 

Fontaine, W.M 

do 

Davis, W.M.... 
McGee,WJ.... 
Hotchkis8,Jed. 



Cope.E.D 

Lesley,«i.P 

Chapin, J. H 

Hitchcock, C.H. 



Place of publisation. 



Cited by J. Marcou in Creol.of N.Am., 

p. 16. 
In Greol. of N. Am., by J. Marcou, p. 16. 
lu Gool. of N. Am., by J. Marcou, p. 15. 
Geol. of Pa., 4to., voL il, p. 667. 
Geol. of N. Am., pp. 10-13 and map. 



Am. Assoc. Adv. Sci., Proc., vol. iv, p. 276. 

First Rep on Agr. Chem., Maryland, map. 

New York Lye. Nat. Hist. Ann., vol. vii. 

p. 414. 
Geol. map of Canada. 

Am. Phllo. Soc., Proc, vol. ix, pp. 478-480. 
Neues Jahrbuch, 1865, pp. 803. 
Rep. on New Brunswick. • 
Coal, Iron, and Oil, p. 305. 

Elem. of Geol., 6 ed., p. 451. 
Geol. of New Jersey, p. 173. 

Manual of Geol., p. 414. 
Studeut'a Elem. of Geol., p. 361. 
Boston Soc. Nat. Hist., Proc, voL xiv. 

p. 117. 
Jlep. Geol. of North Carolina, p. 116. 
Quart. Jour.Geol. Soc. London, vol. xxxil, 

p. 359. 
Ann. Rep. U. S. Geol. and Geog. Surv., 

Hayden, for 1874, p. 283. 
Am. Inst. Min. Eng., Trans., vol.vi, i». 227- 
Acadian Geology, 3<1 ed., p. 86. 
N. Y. Acad. Sci., Ann., vol. i, p. 220. 
Elem. of Geol., p. 439. 
Am. Jour. Sci., 3d ed., vol. xvii, p. 330. 
Macfarlane's Railway Guide, p. 180. 
Am. Nat., vol. xiii, p. 284. 

Am. Jour. Sci., 3d ser., vol. xvii, p, 39. 
Text Book of Geol., p. 770. 
Monograph No. "VT., U. S. G^ol. Surv. 

Do. 
Mus. Comp. Zool., Bull., vol. vii. No. 9. 
5th Ann. Rep. TJ. S. GeoL Surv., vol. ii. 
[Reprint of Rogers's Ann. Rep., etc., of 

Va.], Map. 
Philo. Soc. Proc., vol. xxni, p. 403. 
Geol. Atlas of Pa., vol. x, p. vii. 
Meriden Sci. Assoc, Proc, voL n, p. 23. 
Am< Inst. Min, Eng., Trans., vol. xv, pl» 

op. 486, 
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Names and correlations applied to the whole or to portions of the Netcark system — Cont'd. 



Date. 

1887 

1887 
1888 

1888 
1889 

1890 
1890 

1890 
1891 



Name ase<l. 



Trisi-Jurassic or Jura-Tri- 
aH8ic. 

TriiiH '. . , 

Upper Trias 



TritiHiiic 

Newark system. 



Tria-ssic 

Conuecticut, or Connecticut 
Kiver sandstone. 

Newark system 

Jura-Trias 



Author. 



Place of publication. 



Chapin,J.H [ Meriden Sci. Assoc, Proc. and Trans., 

vol. II, p. 23. 

Emerson, B. K [ Gazetteer of Hampshire Co., Mass., p. 18. 

Zeiller, R Of <!'ol. Son. lYan<e, Bull, M ser., voL XVI, 

p. 699. 
Monograph vol. xiv, U. S. Geol. Surv. 
Am.Geol.,vol. Ill, pp. 17H-1H2, vol.vii, 1891, 
; pp. 238-291. 

Marcou, J Am. Geol., vol. v, p. UH). 

Hitchcock, C. H ' Am. Geol.. vol. v, pj). 200-202. 



Newberry, J. S. 
Russell, I.e.... 



Darton, N. H. 
Dana, J. D — 



ir. S. Geol. Surv., JJnll. No. 67. 

.... Am. Jour. Sei.,3<l ser., vol. XLii. p. 79. 
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CHAPTER II. 

AREA OCCUPIED BY THE NEWARK SYSTEM. 

In studying th© Newark system it has been found (convenient to give 
specific names to the several detached portions into which it is divided. 
The distribution of the principal areas, together with the names by 
which they are designated, are sho^vn on the general map forming PL 
I (frontispiece). Bach area is also shown on a larger scale on a separate 
map. These form Pis. ii-vi, and in several instances indicate the 
positions of subordinate or secondary areas. Special names have pre- 
viously been applied to some of these areas by Dana,' Fontaine,^ Hein- 
rich,^ and others, and these will be retained so far as is practicable in 
the general scheme of classification now adopted. 

The following descriptions of the various areas have been made brief, 
for the reason that the accompanying maps will enable the reader to 
determine their positions and boundaries more conveniently than could 
be done from detailed descriptions. The references given will serve to 
indicate where special information may be found. 

ACADIAN AREA. 
Acadian Area, Dana. 

Under this name are included all the outcrops of Newark rocks in 
Kew Brunswick and Nova Scotia (PI. ii). In New Brunswick these 
rocks occur in small, detached areas at Red head, Quaco head, Martin 
head and Salisbury cove, on the west side of the bay of Fundy, each of 
which occupies probably less than 1 square mile. 

In Nova Scotia it forms the east shore of the bay of Fundy from 
Blomidon to Brier island, a distance of about 120 miles. The width of 
this belt varies from 5 to 10 miles, excepting at the north, where it 
widens and forms a large part of the shores of the basin of Minas and 
Cobequid bay. A portion of Grand Manan island should perhaps also 
be included in this enumeration. The total extent of the Acadian area 
is approximately 1,050 square miles. 

The distribution given above is shown in part by Dawson* on the 
map accompanying his "Acadian Geology," and in part on the geologi- 
cal atlas sheets published by the Geological Survey of Canada.^ 

> Manual of Geology, 2d ©d., New York, 1875, pp. 404-406. 

'Notes on the Mesozoic of Virginia; in Am. Jour.Sci. 3d ser., vol. xvii, 1879, pp. 26-29, 31-37. 

■The Mesozoic of Virginia; in Am. Inst. Min. Eng., Trans., vol. vi, 1879, pp. 228-238. 

•Province of New Brunswick, Atlas sheets No. 1, N. E., and No. 1, S. E. 

*The region occupied by the Acadian area is shown in part, on the Geological Map of Canada and 
Adjacent Begions, by James Hall and W. E. Logan, 1866 ; also on the map of the Dominion of Canada, 
geolog|Dally colored, from surveys made by the C<aiadian Greological Survey, 1842-1882. 
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\ 

The reason for not including Prince Edward island in this area, as 
has been done by many writers, is stated a few pages later. 

CONNECTICUT VALLEY ABEA. 

Connecticut River Area, Dana. 
Connecticut VaUey Area, Dana. 

This area occupies the Connecticut valley from a few miles south 
of the Massachusetts- Vermont boundary southward to Long Island 
sound, a distance of 110 miles. I^ear its eastern margin in Massachu- 
setts there are two subordinate areas, one at Amherst and the other 
east of Turner Falls. Total extent about 2,000 square miles. 

For the determination of the distribution of the Newark rocks in 
Massachusetts and Connecticut, we are indebted principally to the 
state surveys under the direction of Hitchcock and Percival. The map 
given on the accompanying plate has been compiled from PercivaPs 
geological map of Connecticut, and from a manuscript map of the 
geology of a portion of Massachusetts, kindly loaned by B. K. Emer- 
son.^ 

SOUTHBURY AREA. 
Southbury Area, Dana. 

This outlier of the Connecticut valley area is situated 16 miles west 
of its western border, in the towns of Woodbury and Southbury, Con- 
necticut. It is about 10 miles long, from north to south, arid from 3 to 
4 miles wide. Its outlines as shown on the accompanying plate (PI. 
Ill) are from Percival's geological map of Connecticut, with some de- 
tails added by W. M. Davis. 

NEW YOBK-VIRaiNIA AREA. 

PaUsade Area, Dana. 
Ne^w York Belt, Fontaine. 
Potomac Deposit, Heinrich. 

This area extends with unbroken continuity from the Hudson river, 
near Stony Point, New York, southward, through New Jersey, Penn- 
sylvania, Maryland, and into Virginia as far as the Rapidan river, 
about 10 miles south of Culpeper (see PI. iv). The distance in a 
straight line between its northern and southern extremities is about 
300 miles. Its greatest width, where it is crossed by the Delaware, is 
32 miles. Its area is about 5,000 square miles. 

In Pennsylvania its width is greatly decreased, and the entire area 
bends westward and then southward. Its eastern margin is irregular, 
owing to deep erosion whicli has laid bare the Paleozoic rocks beneath. 
In Maryland it becomes again nearly north and south in trend, and 
west of Frederick, Maryland, is less than 3 miles broad. At the 



^ This map has sinco been published in Bull. Greol. Soc. Am., vol. ii, pi. xvu. 
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Potomac it increases suddenly in width to 17 miles, and terminates 
abruptly south of Culpeper, 

The outline of this area, as shown on P. iv has been compiled 
from the geological maps published by the state surveys of New York, 
New Jersey, Pennsylvania, and Virginia. The boundaries in Maryland 
are from a manuscript map prepared by G. H. Williams, of the U. S. 
Geological Survey. The portion in Virginia has been corrected in part 
by N. H. Darton and Arthur Keith, of the U. S. Geological Survey, 
from recent observations. 

The southern part of the New York- Virginia area, and all of the 
areas farther south in Virginia, described below, were mapped and 
studied by W. B. Rogers, duiing his survey of Virginia, and have since 
been described in detail by W. M. Fontaine and O. J. Heinrich, who 
availed themselves of previous observations in the same field. A map 
showing distribution of the various Newark areas in Virginia and the 
northern part of North Carolina, based largely on the work of Rogers, 
but containing some new data, was published by Heinrich in connec- 
tion with his paper on the Mesozoic of Virginia. * The boundaries of the 
Newark rocks in Virginia are minutely described by Heinrich, and it 
is from his essay that most of the measurements of the Virginia areas 
given in this paper are obtained. 

BABBOURSVILLE AREA. 
BarboursviUe Deposit, Hemiich. 

This area is really an outlier of the great New York- Virginia area, 
from the southern end of which it is separated by about 8 miles of 
crystalline rocks (PI. vii). It is situated in Orange county, Virginia, 
to the west of Orange, and is named from the village of Barbours- 
viUe, on its west border. It is elliptical in shape and measures about 9 
miles from north to south and 2 miles from east to west. Its area 
is about 14 square miles. 

SCOTTSVILLE AREA. 

Buckingham Belt, Fontaine. 
James River Deposit, Heinrich. 

This area is situated immediately west of Scottsville, Virginia, and is 
probably composed of two or more detached belts, the boundaries of 
which are not definitely known (PL iv). The total area of the iN'ewark 
outcrops in this vicinity, as computed by Heinrich, is from 40 to 45 
square miles. They form a long, narrow belt, trending northeast and 
southwest, intermediate between the New York- Virginia area, already 
referred to, and the Danville area described below. 

» Am. Inst. Min. Eng., Trans., vol, Vi, 1873, pp. 227-274. 
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DANVILLE AREA. 

Part of Pittsylvania Belt, Fontaine. 
Danville Deposit, Heinriob. 

TMs area begins at the north near Falling river, in Campbell county, 
and extends southward across Staunton river to the north side of Dan 
liver, just above Danville, Yirginia (PL vi). Its extreme length from 
north to south is 54 miles, its greatest width 8 miles, and its area be- 
tween 260 and 270 square miles. 

DAN RIVER AREA. 

Part of Pittsylvania Belt, Fontaine. 

Dan River Deposit, Heinrich. 

Dan River Coal Field, of various authors. 

The northern end of this area is in Virginia, near Cascade creek 
some 10 miles west of Danville. From there it extends southward to 
Germantown, ^North Carolina, a distance of about 40 miles. Its great- 
est width is 8 miles, and its area approximately 200 square miles. 
Lakeville, North Carolina, is situated near its northern end (see PI. 

VI). . 

TAYLORSVILLE AREA. 

TaylorsviUe Deposit, Heinrich. 

Taylorsville, Virginia, about 17 miles a little west of north of Rich- 
mond, is situated in tlie center of this area. Its width from east to 
west is about 8 miles, and its length from northwest to southeast approx- 
imately 10 miles. Its area is about 00 square miles (see PI. V). 

RICHMOND AREA. 

Richmond Area, Dana. 

Richmond Deposit, Heinrich. 

Richmond Coal Field, of various authors. 

The east border of this area is 11 miles west of Eichmond, Virginia 
(see PI. V). It is crossed from east to west by the James river, and 
thus divided into two unequal parts, the larger of which is to the south. 
Its extreme length from north to south, including a narrow spur which 
projects into the crystalline rocks at the north end, is 31J miles. The 
main field, as determined by Heinrich, is 24 miles long from north to 
south, and 7 J to 10 miles broad. Its area is about 189 square miles. 

Included under the name here used are several small detached basins 
along the eastern border of the main area. The most distant of these 
is the one in which the) Deep Run mines are located, about 6 miles east 
of the northern end of the main area. The deposit at Deep run is des- 
ignated as the Springfield deposit by Heinrich, and is stated to have 
an area of about 1*6 square miles. 
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FARMVILLE AREA. 

Farmville Deposit, Heinrich. 
Prince Ed^vard Belt Fontaine. 
Farmville Coal Belt of various authors. 

Under this head are included two detached areas of Kewark rocks, 
one on the south and the other principally on the north of the Appo- 
mattox river near Farmville, Virginia (see PL iv). The larger area 
lies to the northwest of Farmville and is crossed near its southern end 
by the Appomattox river; it is about 16 miles long from north to south, 
and 2 miles wide, and has an area of about 22 square miles. The smaller 
area is south of the river and is less than 2 miles long from north to 
south, and about a mile broad. The entire surface occupied by Newark 
rocks near Farmville measures about 24 square miles. 

DEEP RIVER AREA. 

Deep River Coal Fields, Bmmons. 
Part of "North Carolina Area,*' Dana. 

This area is situated wholly in iNorth Carolina, its northern terminus 
being near Oxford (See PI. vi). It extends southward in an irregular 
belt for about 100 miles, and has an average breadth of approximately 
8 miles, but its boundaries have never been accurately determined. Its 
area may be stated roughly at 800 square miles. Its outline, as shown 
on the accompanying map, is from Kerr's geological map of North Car- 
olina, and as determined from a reconnaissance by the present writer 
is only approximately correct. Owing to the lack of topographic maps 
in this region, it has not been practicable up to the present time to 
determine its boundaries more accurately than was done by Kerr. I 
may state in passing, however, that its east border, near Ealeigh, is 
distant about 8 miles from that city, instead of 16 miles as shown by 
Kerr. 

The coal mines of Egypt, Gulf, etc., are situated in this area, and next 
to those of the lliclimond area, are the most important in the Newark 
system. 

On both the east and west borders of the main area there are detached 
basins occupied by Newark rocks, some of which are indicated on Kerr's 
geological map. 

A description of the extent of this area was given by Emmons,^ and 
portions of its outline were mapped by Wilkes.^ 

WADESBOBO AB.EA. 
Part of "North Carolina Area," Dana. 

The northern end of this area is near Pekin, North Carolina. From 
that place it extends southward to the state line, a distance of about 



» Geological Report on the Midland Counties of North Carolina, 1856, pp. 227-254. 
» Report on the Deep River Country, in North Carolina ; in Report of the Secretary of the Navy to the 
Thirty-fifth Congress, second session, Senate Ex. Poc. No. 26, 1858. 
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30 miles. Its width near Wadesboro, where it is crossed by the Caro- 
lina railroad, is about 16 miles (see PL vi). 

It has been stated by several \raters that its soathem end is in South 
Carolina, and it is so indicated on Kerr's map, but my own reconnais- 
sance in that region indicates that it ends in North Carolina, close to 
the state boundary. Associated with it are several secondary areas, 
some of whiiih were raapi)ed by Kerr. The boundaries of the Wades- 
boro area, like those of the others in North Carolina, are only approx. 
imately known. Its area is in the vicinity of 275 square miles. 

The Newark areas in North Carolina were studied by Emmons and 
Kerr during their respective surveys of the state and were mapped by 
Kerr.^ 

SUMMARY — AREAS AND DISTRIBUTION. 

The Newark system is confined to the Atlantic border, and occurs in 
narrow belts, the longer, larger axes of which trend in general north- 
east and southwest, their general course being parallel to the folds of 
the Appalachians. 

The distance in a straight line from the most northerly to the most 
southerly exposure is about 600 miles. The bearing of a line joining 
their two extremities is about nortlieast. The entire area occupied by 
the system is, in round numbers, 10,000 square miles. 

Some of the areas were indicated in an indefinite manner on the 
geological maps of the United States by McClure and Marcou. They 
also appear on the recent geological maps of the United States, com- 
piled by Bradley, Hitchcock, and McGee. 



• Report on tho Geolojjy of North Carolina, vol. i, 1875, map. 
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to refer to the meagemess of these records, I quote his statement nearly 
entire, as it appears in the ^' Notes on the fossil flora of Prince Edward 
island^" referred to above. The same evidence is presented also more 
ot less fiilly in the writings of Dawson previously cited, and especially 
in the report of 1871. In describing the fossil plants Dawson says: 

The beds at Miminigash, GaUas point, St. ?eter island, Governor island, Rice 
pointy and other places on the south coast contain plants which elsewhere charac- 
terize the Upper Carboniferous and Lower Permian. At certain points in the inte- 
rior of the island and in the bays of the north coast, which represent troughs be- 
tween the Permo-Carboniferous auticliuals, there are found plants indicating a 
higher horizon. Here the characteristic Carboniferous species are absent, and their 
place is taken by others, either Permian or Triassic. For example, the abundant 
coniferous wood of the Carboniferous species, Dadoxylon materiariunif is replaced by 
an entirely different type more characteristic elsewhere of the Trias, Dadoxylon ed- 
vardianum. Some of the fossils found in this by Mr. Bain are undoubtedly of Per- 
mian aspect, as, for instance, the Walchias and Calamites gigas. Others, like the 
Dadoxylon above referred to and the curious Cycadoidea ahequidensis, are undoubtedly 
more Triassic in aspect. ^ • 

The description of these plants is continued as follows: 

The few plants collected by Mr. Bain in the Upper Trias, or Trias proper, are 
especially interesting in consequence of the paucity of well preserved fossils in this 
formation. He ^nds in these beds a Calamites with very fine ribs of the type C. 
arenaoeouSf and which may bo an internal cast of that Triassic species which, when 
perfect, is really an Equisetum rather than a Calamite, also certain Knorri-like 
brancheB different from Tylodendron, but probably branches of coniferous trees, 
and a species of Walchia apparently distinct from that of the lower beds. It has 
very stout and straight branches marked with interrupted furrows. Its branch- 
lets are long, slender, and crowded, and at right angles to the branch. The leaves 
are closely appressed, triangular, and scale like. Detached branchlets have thus 
the aspect of the Mesozoic genus Pachyphyllumy but the habit of growth is that 
of Walchia. The species is near to W. imbricaia of the European Permian, but 
sufficiently distinct to deserve a name, and I have therefore called it W, imhricaiula, 
[Figure given.] 

It is to be observed that in the red sandstones of Prince Edward island all the 
more delicate plants and even twigs of coniferous trees have completely lost their 
organic matter and are represented by mere impressions, stains, or casts in clay or 
sand, so that it is very difficult to ascertain their minute characters. 

The general result, in so far as the subdivision of beds is concerned, would seem 
• to be that the lower series is distinctly Permo-Carboniferous, that its extent is con- 
siderably greater than was supposed in 1871, that there is a well characterized over- 
lying Trias, and that the intermediate series, whether Permian or Lower Triassic, 
is of somewhat difficult local definition, but that its fossils, so far as they go,. lean 
to the Permian side. [Pp. 160, 161.] 

DISCUSSION OP THE EVIDENCE. 

The evidence advanced in favor of the presence of both the Permo- 
Oarboniferous and Triassic systems on Prince Edward island is entirely 
paJeontological. The absence of an unconformity between the lower 
and upper rocks and the similarity in their lithological characters are 
admitted by all. The evidence of the N^ewark age of the upper por- 
tion of the rock series is based on a small number of fossil plants and 

»Op.cit., p. 158. 
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on a single reptilian fossil, which have been considered as indicating a 
parallelism with the Triassic Europe. 

PLANTS. 

The first of the fossil plantg referred to by Dawson in the quotation 
given above is Dddoxylon edvardianum^ determined from a microscopic 
study of fossil wood. It is related generically to other fossil woods 
found in the Carboniferous, and even as low down as the Devonian, and 
is represented by the Araucarias at the present day. 

There is no reason why fossil wood should not be used as a means of 
determining geological horizons, if sufficient observations were recorded 
to determine the range of various genera and species. At present, 
however, only a few species of Dadoxylon are known, and these range 
from the Devonian upward to beyond the Mesozoic. The fact that the 
wood described by Dawson belongs to a hitherto unknown species of a 
genus of wide geological range does not indicate any definite horizon. 
As stated by Dawson, it has its nearest specific ally in the Trias of 
Europe, but also resembles a species from the Permian. If we knew 
the geological age of various species of this ancient pine more 
thoroughly, its evidence might have some weight; but at present it is 
a fact of interest, which it is proper to record, but can not be con- 
sidered as having taxonomic importance. 

The Cycadoidea (Mantellia) ahequidensis, described by Dawson in the 
report for 1870, as evidence of the Triassic age of the sandstones of 
Prince Edward island, is based on a fragment of the trunk of a sup- 
posed Cycadeiaii plant, in which the structure has disappeared. It 
was found near Gallas point, in the immediate neighborhood of rocks 
that are admitted by all to be Permo-Carboniferous, and in rocks which 
Ells has since shown to belong to that system. Dawson refers this 
fossil, with doubt, to the Cycadoidea, for the reason that the limits of 
that genus are stated to be " less restricted than the genera Mantellia 
or Carruthers,'^^ 

Besides the fossils just mentioned, the rocks under consideration 
have yielded certain obscure stems, for which Dawson creates the pro- 
visional genus "Ejttorria.'' These are stated to resemble closely certain 
Permian stems, described as Schizodendron of Eichwald, from the 
Permian of Europe. Whether related most nearly to the conifers or 
the cycads is uncertain. 

In addition, there are certain flattened branches, referred to Sternber- 
gia, and closing the list are obscure impressions referred to the fucoids. 

The obscure condition in which these fossils are found is referred to 
by ])awson in the quotation given above. It is evident that their 
value as a means of determining geological age is small, on account of 
their imperfect preservation. There is not a single siiecies in the list 
that has been found in other localities, and even the generic relations 
of all but the Dadoxylon are uncertain. In the rocks determined by 
Dawson as Permo-Carboniferous he finds Knorria-like stems and a 
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8X)ecies of Sternbergia which, from his description, can not be distin- 
gtushed from those in the upper series. The genera Walehia and Dor 
doxylon also occur in the lower series. The specific identity of these 
plants is stated by Dawson to be different from those above; but to one 
reading his report the relation of the flora in the so-called Triassic 
rocks to the flora in the supposed lower series seems certainly more 
intimate than to any other flora cited by Dawson. Such relations as 
are pointed out seem more strongly Permian than Triassic. 

To a geologist whose knowledge of paleobotany is but slight the 
evidence of geological age furnished by the plants in the upper portion 
of the sandstone of Prince Edward island seems to be very meager and 
unsatisfactory, but appears to tend toward Paleozoic rather than Meso- 
zoic af&nities. 

While venturing to point out the small taxonomic value of the plants 
referred to above I do not wish to be understood as undervaluing the 
work of paleobotanists. By accumulating such evidence as has been 
recorded by Dawson and Bain we may ultimately have a reliable means 
of determining the identity of widely separated formations.^ 

1 Since vritfaif: the above I have had occasion to consult F. H. Knowlton of the U. S. Gcoloj^ical 
Survey in reference to certain specimens of fossil wood from the Newark nystcm, and found that he 
had also examined the evidence as to the age of the rocks of Prince Edward island ; hin letter on this 
snhrject is here inserted : 

I have examined the slides of the six pieces of fossil wood obtained by yon from the Triassic of 
North Carolina, and, with the possible exception of one piece, have been able to identify' them to my 
entire satisfaction wiin Arauearioxylon arizonicum Knowlton. This species was described (Proc. U. 
S. Nat. Mns., vol. xi, 1888, pp. 1-4, pi. i) from specimens collected in New Mexico and Arizona from 
the Shinammp group of Powell ; I have also recently detected the same species, or at most only a 
slightly divergent variety of it, from the vicinity of the copper mines near Abiqhiu, New Mexico. 

This species is entirely unlike Da>doxylon Edvardianum described by Dawson from the so-called 
Triassic of Prince Edward island. 

In regard to Prince Edward iSland, a portion of which has been referred to the Triassic by Dawson, 
largely nx>on paleobotanical evidence, I may say that I have been over the evidence with some care, 
and in the absence of the actual specimens for study and comparison, I think I am safe in saying 
that the data upon which he bases his conclusions are by no means sufficient or satisfactory. The 
only two forms to which he gives specific names are new to science and, as species, can of course have 
no weight in determinining stratigraphic positio^ but as genera they may have. 

The first si)ecies, Dadoxylon edvardianum, is regarded by Dawson as being closely allied to two 
si>ecies firom the Permian and one obscure sj^ecies from the Keuper. Now, as at present understood 
the genus Dadoxylon does not come up into the Mesozoic, but is a Devonian or C'arbonlf^rous genus. 
Horeover, judging from the somewhat crude figures, it belongs decidedly to the more ancient forms 
showing the Araucaria>like structure characteristic of the Paleozoic, rather than the more highly 
differentiated forms which are now referred to Araucarioxylon. 

Stemhergia is a Paleozoic genus and represents the pith of Cordaites, a genus which never goes 
above the Permian and had its maximum development in the Devonian and early Carboniferous. 

Knorria is of qo value in the present instance in determining age, since Dawson says they "very 
closely resemble the Permiam, stems to which Eichwald has given the name "Schizodendron," and fur- 
ther show internal structure similar to that of stems from undoubted Carbonifei-ous strata (Gallas 
point) already referred to Dadoxylon. 

Fueoids, — These are also of no value in the present case as they are very obscure and are doubtfully 
T^^arded as being fucoidal. 

Oyeadoidea. — This is the oilier form to which Dawson has given a specific name, an<l if it is roally 
a cycad undoubtedly argues a Mesozoic age even later than the Triassic. But without the specimen 
in hand, and only judging jtrom the figure of it, it seems not improbable that it may bo a cone of some 
cimifer, particularly when we remember the other things with which it is associated, and further than 
this the specimen is doubtfully from what he calls Triassiac. It is the only thing which is character- 
istioaUy Mesozoic. 

' As fat the value of the Dinosaurian remains {Bathygnatkus borealis) I am of course unable to judge. 
Very tmly, yours, 

F. H. Knowlton. 
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ANIMALS. 



Vertebrate fossils. — In discassing the age of the sandstones of Prince 
Edward island the fossil reptile known as Bathyg^athus borealis is fre- 
quently referred to. This is the only fossil besides plant remains now 
known from these rocks. The fossil bone with teeth, on which the 
genus and species mentioned were founded, was obtained by Dawson 
near Kew London, on the north side of the island, and described and 
figured by Leidy ^ in 1854. The remains were referred to the Kew Red 
Sandstone by Dawson and Leidy on geological determinations simply, 
and not on account of the zoological relations of the fossil. Even the 
family to which Bathygnathm belonged was not established until long 
afterwards, if it is now definitely fixed. In a later discussion of the 
age of the rocks in which this fossil was found, it is advanced as evi- 
dence that they are Triassic. This reasoning is not such a complete 
circle as it appears, however, as our knowledge of fossil reptiles has 
been greatly increased since Bathygnathus was described, and it has 
been determined by Cope that its nearest relation is to the Dinosaurs, 
which had their greatest development in Mesozoic time. 

The fossil referred to was described by Leidy "as the right dental 
bone "of the lower jaw, with seven teeth attached. Its position was 
reversed, however, by Owen,'^ who claims that the bones are portions 
of the "skull, including the left maxillary, premaxillary, and nasal 
bone." It is considered by Owen as a Theirodout reptile, probably of 
Permian age. 

Able paleontologists thus difier as to the zoological affinities of 
BathygnathtiSj and as it is the sole representative of a genus, its value 
to the geologist as a means of identifying the hqf izons of the strata in 
which it occurs is not "conspicuous. If a Dinosaur j as considered by 
several paleontologists, it would seem to indicate that the rocks in 
which it occurs are Mesozoic. If a Theirodont, as claimed by Owen, it 
would indicate a Permian age. To •le geologist who must look to the 
paleontologist for the determination of the fossils he finds, the evidence 
of age furnished by Bathygnathus seems nearly equally divided between 
the Paleozoic and Mesozoic, but bending perhaps more strongly toward 
the latter. 

OTHER INDICATIONS OF GEOLOGICAL POSITION. 

Trap rock, undistinguishable from the similar rocks so abundant 
throughout the IN^ewark system, occurs at a single locality on Prince 
Edward island. This has been considered by some as evidence of the 
Triassic age of the sedimentary beds with which it is associated. Else- 
where in this paper it is shown that the trap rocks of the N^ewark sys- 
tem belong to a vast series stretching for nearly 1,000 miles along the 
Atlantic coast. This series appears in the sedimentary beds of the 

> On Bathyffnathus borealis^ an Extinct Saurian of the now red sandstone of Prince Edward island. 
In Pliiladelpliia Acad. Kat. Sci. Jour., 2d ser., vol. ii, 1850-1854, pp. 327-330, pi. xxxui. 

* Evidence of the Theirodonts in Permian deposits elsewhere than in Sonth Africa. In G-eol. Soc. 
of London, Quart. Jour., vol. xxxn, 1876, pp. 352-366. 
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Newark system as dikes and sheets, and occurs also in dikes in the 
rocks surrounding the various Newark area«, and cutting formations 
of all ages from the Archean upward to the base of the Potomac, but 
does not occur in rocks younger than the Newark. The only evideno>e 
of age, therefore, that can be claimed for the trap on Prince Edward 
island is that the rocks which it penetrates are presumptively not 
younger than the Newark system; they may belong to the Carbon- 
iferous or to any older senes. 

Throughout the various areas of the Newark system from North 
Carolina to Nova Scotia there is a great unconformity between the 
rocks of that system and those on which it rests. On Prince Edward 
island an unconformity between the rocks referred to the Permo- 
Carboniferous and those supposed to be of Newark age is wanting. 
While the absence of such an unconformity does not prove that there 
is but one system of rocks on Prince Edward island, it is strongly 
suggestive that such is the case. 

In discussing the age of the rocks in question, nearly all comparisons 
have been made with the Triassic and other formations of Europe. 
What is of special interest, however, is their relation to the Newark 
system. This, it is to be presumed, can be better attained by a direct 
comparison than by comparisons through a more distant formation. 
Evidence of the relation of rocks of Prince Edward island to those of 
the Newark system may be looked for (1) in the fossils they contain; 
(2) in the lithological resemblances of the beds to those of the Newark 
system; and (3) their structural relations to other systems, the relations 
of which to the Newark are known : — 

1. No fossils are known to be common to the rocks of Prince Ed- 
ward island and to the Newark system. 

2. Lithologically the rocks in question on Prince Edward island, as 
stated by Ells and others, differ widely from the rocks of the 
Newark system in the Acadian area, with which they are geographically 
nearest related; and besides, they bear a marked resemblance to the 
Permo-Oarboniferous rocks on which they rest, and to those of New 
Brunswick. 

3. Throughout all of the various Newark areas, as will be described 
later in this paper, there is a great unconformity between the rocks of 
th^ Newark system and the formations, some of which are Carbonifer- 
ous, on which they rest. 

CONCLUSIONS. 

The absence of Newark fossils in the rocks of Prince Edward island ; 
the close lithological similarity of the beds in the upper and lower por- 
tions of the sections there exposed, the lower rocks being Permo- 
Carboniferous; and the lithological difference of the rocks from the 
/Sandstone and shales of the Newark system, seem to me sufficient 
ground for not considering any portion of the stratified rocks of Prince 
^idward island as belonging to the Newark system. 



CHAPTER IV. 

LITHOLOGY AND STRATIGRAPHY. 

The main portion of the Newark system is composed of conglomerate, 
breccia, arkose, sandstone, shale, and slate.^ Of these sandstone and 
shale are by far the most abundant. There are besides a few thin 
limestone layers and deposits of coal. The igneous rocks are described 
in a separate section, 

• 

CONGLOMERATES AND BRECCIAS. 

Coarse deposits, composed of both rounded and angular stones, occur 
especially at the base of the system, and along the borders of some of 
the areas. 

Conglomerates have been reported by Emmons^ in some of the 
southern areas in the medial portion of the system, or, at least, far 
above its base, but in some instances, as shown by my own observations, 
these exi)08ures are portions of the basal conglomerate, brought to 
light by faulting. The prevailing structure of the system was not 
recognized at the time Emmons made his survey of N^orth Carolina, 
and the hypothesis that the presence of conglomerates at the surface 
in the central portions of the Newark areas might be due to faulting 
was not considered. No unconformities by erosion have been recorded 
at the horizons where the conglomerates referred to are supposed to 



1 Deacriptious of the character and distribution of the clastic rocks of the Newark system may be 
found in the following works : 

Acadian area: J. D. Dawson, Acadian Geology, 2d. and 3d ed., pp. 86-124. 

OonnecHctU vaUey area: J. G. Percival, Rep. Geol. Connecticut, 1842, pp. 426-452. Edward Hitch- 
cock, Final Hep. Geol. Massachusetts, 1841, vol. ii, pp. 441-446. 

New Torh-Virginia area: W. W. Mather, Geol. of New York, 1843, pp. 285-289. H. D. Eogers, 
Description of the geology of New Jersey, Final Keport, 1840, pp. 117-141. G. H. Cook, Geology of 
New Jersey, 1868, pp. 206-226. G. H. Cook, Geol. of New Jersey, Ann. Rep. for 1882, pp. 17-43. N. 
H. Darton, U. S. Geol. Survey, Bull. No. 67, 1890. H. D. Rogers, Geol. of Pennsylvania, 1868, vol. ii, 
pp. 667-680. 

New Tork-Virginia and other area* to the south: W. B. Rogers, A reprint of annual reports and 
other papers on the geology of the Virginias, 1884, pp. 323-328, 475-480. O. J. Heinrich, Mesozoic 
formation of Virginia; in Am. Inst. Min. Eng., Trans., vol. vi, 1878, pp. 227-274, W. M. Fontaine, 
Notes on the Mesozoic of Virginia; in Am. Jour. Sci., 3d ser., vol. xvn, 1879, pp. 25-39, 151-157. Ebe- 
nezer Emmons, Geological report of the midland counties of North Carolina, 1850, pp. 227-268. 

The building stones of the Newark system have been described by S. W. Hawes, Report ou the 
building stones of the U. S. ; in Tenth Census of the TJ. S., vol. x, 1884, pp. 25-27, pi. 13. N. S. Shaler, 
Report on the building stones of the U. S. ; in Tenth Census of the U. S., vol. x, 1884, pp. 126, 127, 141- 
144, 155-157, 177, 178, 179, 180, 181, 182, pis. 45, 46. S. P. Merrill, Collection of building and ornamental 
stones in IT. S. National Museum; iu Smithsonian Inst. Ann. Rep.for 1885-'86, pp. 277-648. 

*Emmons, Ebenezer: Geol. Rep. of the midland counties of North Carolina, 1856, pp. 227-239; also, 
American Geology, part vi, Albany, N. T., 1867, pp. 9-11. 

32 . 
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occur, and additional study is necessary before such marked physical 
clianges in the history of the syst^eni as would be imi)lied by the presence 
of a widespread stratum of coarse material far above its base, can be 
accepted as proved. 

The important and characteristic conglomerate of the system ocicurs 
at its base, and is quite generally exposed along the borders of the 
various areas toward which the rocks dip. 

In the Acadian area the lower rocks are coarse, and form (character- 
istic conglomerates, as is shown by exposures on the borders of the 
basin of Minas, and in isolated patches on the west side of the bay of 
Fundy. 

In the Connecticut valley a coarse conglomerate, sometimes conttiin- 
ing rounded bowlders 2 or 3 feet iu diameter, occurs along the eastern 
margin of the area and about its northern end, but is seldom seen on 
its west border. 

Coarse deposits also form the basal portions of the Stmthbury area. 

In the Kew York-Virginia area a coarse brecciated conglomerate 
occurs at intervals all along the western margin. The same is true of 
the detached areas farther south, which fall in line with the N^ew York- 
Yirginia area. These are the Barboursville, Scottsville, Danville, and 
Dan river areas. On the east side of the 'New York-Virginia area 
coarse deposits are mostly wanting, but have been observed at a few 
localities in l^ew Jersey and Pennsylvania. Beneath the Palistides along 
the west bank of the Hudson the basal conglomerate is represented 
by a coarse arkose, apparently derived from the waste of an area of 
feldspathic gneiss. Coarse brecciated conglomerates occur also in the 
more easterly areas in Virginia and North Carolina, but, contrary to 
what might perhaps be expected, are frequently exposed on their west 
borders and but seldom seen along their eastern margin. It is also 
firequently well exposed in small linear, outlying patches of Newark 
rocks, near the borders of the Eichmond, Farmville, Deep river, and 
Wadesboro areas. These detached or secondary areas adjacent to 
the larger ones owe their preservation to the downward faulting of 
^he Newark beds, which has carried i)ortions of the basal member of 
the series below the plane of i^resent denudation. The conglome- 
rates exposed in these situations are clearly ])ortions of the basal con- 
glomerate. 

The general absence of coarse conglomerates along the eastern 
border of the southeastern areas just mentioned is due, in part, to the 
presence of marginal faults, which bring fine.offshore deposits of the 
Newark system in direct contact with the encircUng crystalline rocks. 
In other places the junction of the Newark system with the crystallines 
is obscured by quite recent sedimentary beds and by the i)roducts of 
subaerial decay, so that it is difficult to determine the nature of the 
rocks near the line of contact. 

A study of the voluminous reports and essays of various geologists, 
BulL86 3 
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a portion of which are indicated in the foot note on page 32, aided by 
a personal reconnaissance, seems to warrant the conclusion that the basal 
portion of the system is generally a coarse brecciated conglomerate, hav- 
ing a thickness ranging from a few feet to perhaps 150 feet. Over con- 
siderable areas, especially along the west border of the Connecticut val- 
ley area and the east border of the Kew York- Virginia area, the lower 
beds are fine and must have been deposited at a distance from shore. 
The shore line against which the N^ewark rocks were deposited at various 
stages may frequently be distinguished by a marked thickening and an 
increase in the size of the fragments composing the basal conglomerate. 

The marginal conglomerate is not a separate and independent forma- 
tion capping the Newark system, as has been at times supposed, but is an 
extension and a local thickening of the basal conglomerate. Coarse 
deposits extended out from the ancient shore line in certain localities, 
as has been stated, and on their outer margins became interstratifled 
with finer offshore sediments. The coarse shore deposits and the finer 
offshore deposits overlap and form a heterogeneous terrane. 

In speaking of the former shore of the N^ewark estuary, it is not in- 
tended to convey the idea that the shore line at the last stage of depo- 
sition is still preserved. The whole region occupied by the N^ewark 
system has been upheaved since the last of its strata were laid down, 
and reduced to a base level by erosion. This process has possibly been 
repeated more than once. The result is that the marginal conglomer- 
ates now exposed belong in large part to the earlier stages in the depo- 
sition of the system. Neither do all of the shore deposits now exposed 
belong to a single horizon. As will be mentioned when the structure 
of the system is described, the plane of base-level erosion which deter- 
mined the present surface of the Atlantic slope cuts deeper into the 
Newark rocks in North Carolina and Virginia than it does in New Jer- 
sey and the Connecticut valley. The marginal conglomerates are com- 
posed of both rounded and angular debris derived from adjacent por- 
tions of the encircling crystalline and Paleozoic terranes. In places it 
is highly calcareous, and is used for ornamental building stone and for 
the manufacture of lime. At other i)laces it is largely composed of 
quartz pebbles and is sufficiently compact to be used for millstones. 
Again, it is made up of schists and slates, and can scarcely be distin- 
guished, especially when somewhat decomposed, from the rocks of the 
adjacent gneissic areas from which its material was fferived. The con- 
glomerate, when calcareous and when largely composed of quartz peb- 
bles, is usually light colored, commonly gray. It frequently carries the 
remains of tree trunks and branches, now changed to lignite, and ob- 
scure impressions of leaves. At other localities it is highly ferrugi- 
nous, barren of fossils, and passes by insensible gradations into the or- 
dinary brown sandstone, which is the most widely known rock of the 
system. In all cases, so far as can now be judged, the coarse deposits 
are of local origin and were derived from neighboring shores. 
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Associated with the coao^se shore deposits, e8i)ecially in the Ooiuiecti- 
cut valley and in "New Jersey, there are fine, dark carbonaceous slates 
which contain fossil fishes and the impressions of plants. 

SANDSTONES, SHALES, AND SLATES. . 

The greater part of the clastic rocks of the !N'ewark system are red- 
dish brown sandstones and ferruginous shales. These grade into each 
other so as to form a great variety of lithologic variations, ranging from 
a compact and almost vitreous sandstone to friable shales and clays so 
soft that they crumble between one's lingers. 

Interstratified with these deeply colored rocks are occasional layers 
of gray sandstone and mottled shales. Although light colored strata 
are present in considerable thickness in certain localities, they are not 
sufficiently abundant to justify a modification of the statement that the 
characteristic color of the system is brown or brownish red. 

The more compact sandstone is quarried at a large number of locab- 
ties throughout the system, and is extensively used for architectural 
purposes in nearly all of the cities of the Atlantic coast. The reports 
on building stone mentioned in the footnote on page 32, give detailed 
information in this connection. • 

When the sandstones are examined under the microscope they reveal 
the fact that they are composed of a great variety of mineral and rock 
fragments, but in the main are formed of grains of quartz, feldspar, and 
mica. In the rocks having the characteristic ferruginous color, the indi- 
vidual .grains are coated with a ferriginous, clayey incrustation, which 
also cements the particles one with another and imparts its color to the 
rocks. 

It seems probable that the origin of the coloring matter is to be found 
in the subaerial deCay of the crystalline and Paleozoic rocks from which 
the debris forming the strata were derived.* 

Some of the strata of the Newark system are fine grained, black, 
highly bituminous slates. These occur to a limited extent in the Con- 
necticut valley and !N'ew Jersey, but are present in great abundance 
in the Richmond, Deep river, and Dan river areas. In the southern 
areas these rocks are associated with coal seams, and in som^ instances 
pass into black-band iron ore of limited economic value. 

LIMESTONES.'^ 

The limestones are seldom more than a few feet thick and are mostly 
confined to a fe^ r locaUties in the Connecticut valley and the northern 



> Sussell, L C. : Snbaorial decay of rocks and the origin of the red color of certain formations. Bull. 
XT. S. Q«oL Sorv., No. 52, 1889, pp. 4&-56. 

.'Hitchcock, Edward: Geol. Massachusetts, Final Eep., 1841, vol. ii,p. 444. Pcrcival.J. G. : G^l. 
Conneotioat, 1842, pp. 442-444. Mather, W.W.: Grool. of Kew York, 1843, p. 288. Bogers, H. B.: De- 
scriptkm of tb» GeoL of New Jersey, Final Beport, 1840, p. 134. Cook, G. H. : Geol. of l^ew Jersey, 
1808,^214,215. 
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part of the New York-Yirginia area. Very impure limestone, scarcely 
distinguishable from carbonaceous slates, does occur, however, in con- 
nection with some of the coal-bearing strata at the south. These strata 
are distinct from the marginal calcareous conglomerates, and frequently 
occur at a distance (it several miles from the borders of the system, and 
are interstratified with shales and line-grained sandstones. 

They are usually compact, light colored, fine-grained rocks, and are 
without fossils or other evidence of being of organic origin. N^either do 
they have the characteristics of chemically formed deposits. In some 
instances they seem to have originated fi'om the deposition of calca- 
reous mud derived from the erosion of adjacent limestone areas. 

COAL,. 

In the 'New York- Virginia and more northern areas no cojil seams 
have been found, although the presence of carbonized free trunks, or 
other very limited quantities of carbonaceous material, have been re- 
ported from time to time as true coal seams. The usual high dip of the^ 
strata in the northern areas renders it evident that coal seams would 
be likely to reveal themselves did they exist. The presence of strata 
of highly carbonaceous shales in thes(^ jireas is the only suggestion of 
the possible presence of coal that the geologist has to offer. 

Workable beds of coal have been discovered in the Eichmond, Farm- 
ville, and Deep river areas. The (^oal is bituminous except where 
alteration has occurred, owing to the heat of intruded igneous rocks. 

QUALITY OF COAL. 

In the Eichmond field it is described by lleinrich^ as being highly 
laminated, bright black, highly resinous, and composed of thick laminae 
in thin layers alternating with dull black laminii? of less dimensions. 
On the fresh fracture, which is more or less conchoidal, it is jet black, 
luster resinous and splendent. It splits mist readily parallel to the 
stratification, which is strongly marked by the alternate dark and 
bright layers. 

This description would apply equally Avell to much of the coal of the 
Farmville and Deep river areas. As it is seen at the mines, the bet- 
ter grade is bright and compact, and indicates at once that it is a val- 
uable fuel. This general impression is sustained bjr many tests that 
have been made, and by the favor with which the coal of the Eichmond 
field, especially, has been received by those interested in gas and other 
industries in the city of Eichmond.^ 

The average composition of eleven samples of coal from as many mines 



I The Mesozoic formation in Virginia: Am. Inst. Miii. Eng. Trans., vol. vi, 1870, p. 243. 

'Johnson, W. R. : A report to the Navy Department of the United States on American Coal, Wash- 
ington, 1844, p. 448. Other analyses may be found in O. J. Heinrich's essay on the Mesozoic of Vir- 
ginia; Am. Inst. Mining. Eng., Trans., vol. vi, 1879, p. 269. 
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in the Richmond coal field, is given in column 1 below, and the analy- 
sis of an average sample of coal from Farmville, in the Deep river area, 
in column 11.^ 

Average compoaiiion of the coals of the Neicark system. 



Si>ecific gravity. . 
Water, at 115° C. 

Sulphur 

Volatile matter . . 
Fixed carbon — 
Ash 



I. 



1.436 



1.232 
29.432 
58. 113 
10.903 



II. 



2.15 

3.72 

28.88 

52.56 

12.69 



100.00 



NATURAL COKE. 

Besides the bituminous coal which is the characteristic fuel deposits 
of the areas here treated, there are beds of ^^ carbonite,^ "natural coke,'' 
and "semianthracite,'' which are modifications of the normal coal due 
to the heat of intruded igneous rocks.^ Of these the most interesting 
and important is the natural coke. This occurs both in the Richmond 
and Deep river coal fields, and is of considerable economic importance. 
It is iron black in color, porous, has a metallic luster, and resembles 
artificial coke. It has been mined especially at Carbon hill and Mid- 
lothian, on the east side of the Richmond area. 

The average of five analyses by various chemists, gives the compo- 
sition of this substance as follows : 

Average composition of natural coke. 

Volatile matter 12*50 

Fixed carbon 79-93 

- Sulphur 0-26 

Ash 6-55 

99-24 

I This and other analysis of the coal of the Deep river area may be found in H. M. Chance's report 
on an exploration of the coal fields of Ifortn Carolina, Raleigh, 1885, pp. 33, 34. 

* The history of our knowledge of this substxuico maybe traced in the following works : W. B. Hogers : 
On tiie porons anthracite, or natural coke of eaalem Virginia. In Am. Jour. Sci., vol. xlui, pp. 175- 
176. Also in Am. Ass. Geol. and Nat. Proc, 1840, p. 60. Rciwrt of the progress of the Geol. Surv. of 
Virginia for 1840, p. 124. 

Johnson, W. B.: [Remarks on the Natural Coke of Virginia.] In Acad. Nat. Sci., Philadelphia 
Proc., vol. I, 1842, pp. 223-^4. Reprinted in The Coal Trade of British America, Washington and 
Philadelphia, 1850, pp. 155-156. "Natural Coke " from Tuckahoe, Virginia. In a report to the Navy 
Department of the United States, on American coals; Washington, 1844, pp. 138-151. 

Lyell, C. : On the structore and probable age of the coal field of the James river, near Richmond, 
Virginift. In Quart. Jour. Greol. Soc. of London, vol. iii, 1847. 

Rogers, W. B. : [Observations on the natural coke of the Richmond coal field, Virginia.] In Boston 
Soc. Nat. Hist., Proc., vol. V, 1855, pp. 53-56. 

Wurtz, Henry: Preliminary note upon the carbouite or so-called "natural coke" of Virginia. In 
Am. Inst. Min. Eng., Trans., vol. lU, 1874-75, pp. 456-458. 

Heixiricfa, O. J. : The Mesozofc formation in Virginia. In A#l. Inst. Min. Eng. Proc, vol. vi. 1877-78, 
pp. 244-aC9. 

Chaaoe, H. M.: Report on the North Carolina coal field, Raleigh, 1885, p. 34. 
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RICHMOND AREA. 

The coal seams of the Eicbmond field are irregular in thickness, and. 
have been greatly disturbed by faulting, as will be explained in the 
section of this papeij^evoted to structure. The seams are not contin- 
uous throughout theiMd, although they occur at approximately the same 
horizon. There is no assurance that the seams worked on one side of 
the basin are individually the same as those explored on the opi)osite 
side, or even in adjacent mines. Seemingly the coal occurs in lenticu- 
lar beds, the outlines of which have not been determined. The edges 
of these beds overlap, so that while the series as a whole may be con- 
tinuous over comparatively large areas, individual beds die out and are 
replaced by others. What is a thin seam in one mine may thicken and 
become the most imiK)i*tant bed in an adjacent mine. * This hypothesis, 
it is true, has not been fully demonstrated, but it explains many pecu- 
liarities in the field. 

In the Norwood mine on the west side of the area the coal is worked 
by means of "inclines,'^ in which the following section was exposed in 
1885: 

Feet. 

Sandstone and shale^ dipping W. 20 to 25 10 to 200 

Coal, with medial partings of shale 5to7 

Shales 10 to 12 

Coal, with medial parting of shale 6 

In the neighboring Powhatan mine there are five coal seams, the most 
important having a thickness at least locally of 7 feet. 

The Old Dominion mines, a mile or two south of the Norwood mines, 
were worked several years ago by means of a shaft, but are now 
abandoned. At this locality the strata were penetrated to the depth of 
125 feet and found to contain three coal seams. The upper one, where 
it outcropped at the surface, was about 4 feet 6 inches thick, but in- 
creased to 12 feet when followed down the dip. The second was firom 
18 to 24 inches thick near the surface, and increased to 4 feet in the 
lower part of the mine. The third was struck 4 foot beloAv the second, 
and contained 3 feet of coal of inferior quality. 

The mines of Manakin (Dover), on the west side of the Richmond 
area, north of the James, were worked for more than 50 years, and a 
large quantity of coal obtained. They are now abandoned and the 
shafts are in ruins. The ^^ Sinking shaft" at this locality penetrated 
over 900 feet of strata, but failed to reach a workable coal seam. F. W. 
Stone, the former superintendent of this mine, informed me tliat there 
were two- coal seams in the Dover region. Ko detailed account of these 
deposits is available. 

Coal has been mined all along the east border of the area and in ad- 
jacent local fault basins, and a large amount of data concerning the 
thickness and association of the local seams is available. 
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The section at Carbon hill, north of the James, is as follows:* 

Section at Carbon hill, Virginia, 
. * Feet. 

Becent formation, soil 20 

Alternating shales and sandstones 450 

CinderS; so-called fire clay ^ 195 

Kodnla pyrites 15 

Shales and sandstones 60 

coke«.«nj^^«'|;|;;| e 

Shale and sandstone 50 

Coal seam 3 

Shale, third seam 17 

Coal 4-5 

Shale and shale and sandstone, containing 6-inch coal seam, second seam. .. 40 

Coal seam, slope seam 8 to 10 feet, first seam 9 

Sandstone and slate to supposed granite base 160 

1,032-5 

An extremely detailed record of the strata passed through in ex-' 
ploring for coal with a diamond drill at Midlothian, in the central por- 
tion of the east border of the field, has been published by Heinrich, in 
the paper just citiBd. These explorations passed through 1,518 feet of 
IN^ewark rocks, and reached the underlying granite. Four coal seams 
were penetrated, the lowest of which is 570 feet above the granite. The 
record of. the coal-bearing portion of this section is here copied, with 
some slight verbal changes : 

Section at Midlothian, Virginia. 



Stratmn. 



Sandstone, srkose, light gray, hard, partially coarse 

Sintooalseam, 3'6''coal, I'd" slate 

I^te and schistose sandstone, dark gray 

Sandstone, arkose, light gray, partially schistose 

Slate, dark gray 

Sandstone, arkose, gray 

See<md coal seam 

Slate, gray 

Sandstone, arkose, gray, hard 

Third ooal seam, divided hy slaty bands from 2 to 24 inches 

Sandstone, gray, silicions, and gray slate 

Fourth ooal seam, divided by slaty bands 

Slate, block and argillacions sandstone 



Thickness. 



Feet. In. 
34 9 



5 

6 

4 

8 

9 

1 

9 

9 

12 

10 

14 

4 




2 
3 

10 




3 
C 




Distance 

above 

granite. 



Feet. In. 



566 
571 
577 
581 
589 
599 
600 
609 
618 



4 
4 
6 
9 

7 
7 
7 
7 



655 



659 



At Clover Hill, in the southern part of the eastern border of the 
Bichmond area, the character of the coal-bearing strata has been 



> Heinrich, O. J. : The Mesozoic formation of Virginia. Am. Inst. Min. Eng. Trans., vol. vi, 1879, 
pp. 260,261. 
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recorded by Fontaine.^ There are tliree main coal seams, and four 
others of less thickness, designated in the section as local. The strata 
intervening" between the lowest coal seam and the granitic floor on 
which the system rests has not been penetrated. The dip is here to 
the westward at an angle of about 25 degrees, and the coal beds out- 
crop at the surface. 

Section at Clover Hill, Virginia. 

Feet. Inches. 

Coal seaiUj local (?) 18 inches to 4" 

Sandstone and shale 14 

Coal seam, local 12 

Sandstone and shale 12 

Coal seam, local 14 

Sandstone and shale 25 

Coal seam, local 18 

Sandstone and shale 40 

Upper bed of main coal 5 

Shale, of varying thickness 5 

Main coal, lower bed 13-26 

Sandstone and shale 40 

Lower persistent coal bed 4 9 

Sandstone and shale, about 250 

Gueissic floor 

The section here given indicates the character of the coal seams about 
the border of the Eichmond field. In the detached secondary areas 
along its eastern border the rocks have been so greatly disturbed that 
it is difficult to obtain reliable record of the strata. It has been stated 
that the coal seams in these basins were from 40 to CO feet thiick. The 
high inclination of the beds, however, and such descriptions of the 
mines as can be found in books or obtained from men Avho worked in 
the mines, render it evident that the thickness of the seams has been 
exaggerated, as will be shown in discussing the structure of the area. 

The presence of workable coal beds in the central i)ortion of the Eich- 
mond area seems probable, although that region has not been explored. 
The nearly horizontal position of the rocks over the central area is a 
promise that the coal, when reached, will be found in a much less dis- 
turbed and broken condition than on the borders of the field. The 
depth at which coal will have to be looked for in the central area is in 
the neighborhood of 2,500 feet. At present this depth would probably 
render economic mining impracticable, owing to the low price of coal in 
neighboring markets. 

FARMVILLE AREA. 

Coal was formerly worked in this area in a systematic way for sev- 
eral years, but the seams are thin, ranging from 6 to 30 inches, and are 
greatly disturbed. No definite records of the strata i)enetrated in the 
various mining operations are to be had. 

* Older Mesozoic Flora of Virginia. U. S. Geol. Surv., Monograph vol. 6, ]883, p. 6. 
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DBKP RIVER AREA. 

There are reasons for considering the Eichmond and Farmville areas 
in Virginia as having been formerly directly connected with the Deep 
river and Dan river areas of North Carolina. The coal-bearing rocks 
in the Deep river area have a striking analogy to the medial portion 
of the section obtained in the Midlothian mines. While it is presum- 
able that the formations are continuous, there is no reason for surmis- 
ing that the coal seams of one area represent individually the coal 
seams of the other. 

At Egypt, North Carolina, in the central i)ortion of the Deep river 
area, the section i)enetrated by what is known as the " Egypt shaft " 
was carefully recorded by Wilkes.* This shaft was 460 feet deep, and 
ended in black slate just below the lowest coal seam. 

I 

Section at Egypt, North Carolina. 

Feet. Jnehe*. 

Sandstone (410 feet below snrface) 3 

Black slate *. 9 

Coal 4 

Black band, upper bed 1 4 

Coal 1 . 1 

Slate 6 

Coal 7 

Black bitnmiiioas slate , 8 

Gray sandstone and fire clay 16 

Black band 1 5 

Coal 1 

Black band 3 

Black slate 1 

At Farmville, Korth Carolina, 2 or 3 miles west of the Egypt shaft, 
the coal-bearing strata come to the surface but are disturbed by faults 
and by dikes of igneous rock. The section at this locality, after Chance,^ 
is as follows: 

Section at Farmville^ North Carolina, 

Feet. Inehes. 

Upper coal (coal 3 feet, shale 2 feet, coal and slate 3 feet) 8 

Slate and sandy fire clay 17 

Coal ^ 4 

Slate and fire clay 6 

Coal.. 1 

Slate and fireclay 4 

Coal 1 2 

Slate and fire clay ^ 4 

Lower coal 2 

. * [Report on the Deep river country in North Carolina.] 35th Congress, 2d session. Senate Ex. 
Doc. Ko. 26. 

'Seport on the North Carolina coal fields, to the Department of Agriculture (of North Carolina), 
Balelgh, 1885, p. 22. 
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I>AN RIVER ARK A. 

The rocks in this area are similar in nearly every respect to those of 
the Deep river area, but the shaly slates in the central jMjrtion of the 
series are thicker and perhaps of greater extent. They contain many 
bands of black bituminous and carbonaceous layers, which have been 
frequently mistaken for coal. 

This area has been critically examined by Chance,^ who reports that 
the coal occurs merely as sporadic deposits of limited extent and too 
thin, irre^lar, and uncertain to be of commercial value. 

COMMERCIAL DEVELOPMENT. 

Mr. Heinrich^ states that coal was discovered in the Richmond area 
as early as 1700 and was then mined for local use. Systematic mining 
was begun about 1790. This was the first coal mined for shipment in 
the United States. The total production of the area from 1822 to 1878 
is estimated at 5,647,621 tons. Since 1878 mining has been carried on 
at Glover Hill and at the IN'orwood and Powhatan mines, the annual 
output being about 700,000 tons. 

Goal is reported to have been mined in a small way in the Farmville 
area^^ between 1855 and 1870, but no definite record of the operation is 
available. I have been informed that mining was resumed in 1890 with 
a promise of good results. 

The coal seams of the Deep river and Dan river areas, like those 
near Eichmond, outcrop at the surface. Goal was dug from ox>en pits, 
for local use, early in this century, but no systematic mining was car- 
ried on until about 1850, when improvements in the navigation of Deep 
river rendered its shipment practicable. The most active period in 
the history of this field was just preceding and during the civil war. 

When I visited the area in 1885 no mining was being done, although 
a systematic examination of the value of the coal seams near the Gulf 
was being made. At Egypt all work had been suspended for fully 
twenty years, and the deep shaft was in ruins. 

In the Dan river area a little coal was mined during the war, for use 
in Danville. * 

The reason for the unsatisfactory history of the IN'ewark coal fields 
lies priiftirily in the great disturbances that the various areas have 
suffered on account of tilting, faulting, and igneous intrusions. The 
presence of " fire damp " in many of the mines and a tendency to spon- 
taneous combustion have also added to the danger and expense of 

> KeiM>rt on the North Carolina coal fields to the Department of Agriculture (of North Carolina), 
Raleigh, 1885, pp. 62-66. 

*The history of this ooal field and a detailed record of the amount of coal produced in various years 
is given hy Heinrich. Am. Inst. Min. Eng., Trans., vol. vi, pp. 266-274. 

' The history and character of this field and of related coal-bearing areas, is given by S. H. Daddow 
and B. Bannan, in •• Coal, Iron, and Oil, etc," Potts villc. Pa,. 1866, pp. 393-406. 

* The history of these various fields has been summarized by H. M. Chance in report on the coal 
fields of North Carolina, made for the State Board of Agriculture, Baleigh, 1885, pp. 22-24. 
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working. In all the fields mining was begun at the surface. Water 
was thus admitted and the most valuable iwrtions of the beds per- 
manently injured. The lack of foresight in the early development of 
the mines has practically ruined large areas. 

At present the cheapness with which coal can be ftimished along 
the Atlantic border, from the extensive mines on the west slope of the 
Appalachians, practically closes competition in the mines of the Newark 
area, where mining is more expensive than in the great fields farther 
west, owing to the natural difficulties suggested above. Those best 
qualified to judge of the value of the Eichmond field are of the opinion 
that it contains an important reserve supply of coal which will be util- 
ized in the future. 

The value of some of the highly carbonaceous slates associated with 
the coal, for gas manufacture, indicates that they too will ultimately 
be used. 

The disturbed and broken condition of the rocks here considered 
precludes the hope that they will ever yield even limited supplies of 
oil or gas. 

THICKNESS OF THE NEWARK ROCKS. 

Many estimates have been made of the thickness of the Newark 
rocks, but owing to the faulted structure that characterizes the system 
no generally accepted results have been reached. It is possible to 
measure the thickness in the Danville, Dan river, and Wadesboro 
areas with a reasonable approximation to accuracy, but this has not 
been done. The only reliable evidence of the thickness of the system 
available is the' records of various deep borings that have been made. 

An artesian well at Northampton, Massachusetts, sunk in the lower 
sandstone of the system, reached a depth of over 3,000 feet without 
reaching the underlying crystalline rocks. ^ A well bored near New 
Haven, Connecticut, by the Winchester Arms Company, approximately 
2 miles from the west border of the Newark rock^, reaches a depth of 
2,400 feet without passing through the system.^ 

Many wells have been sunk in the Newark area of New Jersey in 
search of artesian water. The deepest of these is at Paterson and 
reached a depth of 2,100 feet, all but the upper 6 feet being in the 
sandstones, shales, etc.^ 

Explorations for coal with the diamond drill at Midlothian, Virginia, 
near the eastern margin of the Eichmond area, reached the underlying 
granite at a depth of 1,518 feet.^ 



*■ Emersoiif B. K. : (Topography and Geology of Hampshire county, Massachusettn.) Tn Gazetteer 
of Hampehire county for 1864-1887. CompUed and edited hy W. B. Gray, Syracuse, N. T. (1888), p. 19. 

» Hubbard, O. P. : New York Acad. Sci., Trans., vol. ix, 1889-1890, p. 3. It is stated by J. J). 
Dana that this well shows a depth of Newark rock of at least 3,100 feet. Am. Jour. Sci., 3d ser., vol. 
XUIfP. 442. 

» Cook, G. H.: Geol. Surv. of New Jersey. Ann. Hep. for 1885, Trenton, N. J., 1885, p. 115. 

• Heinricb, O. J. : The Mesozoic Formation in Virginia. Tn Am. Inst. Min. Eng., Trans., vol. vi, 
1879, pp. 2S6>280. 
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At Durliain, North Carolina, near the west margin of the Deep river 
area, a well was bored a few years ago to the depth of 1,600 feet, all 
in rocks of the IN'ewark system. 

The data in hand are not sufficient to determine the thickness of 
rock in the various !N^ewark areas, but it is evident from the records 
of the Northampton well that an estimate of 4,000 feet could not be 
considered excessive. When it is remembered that great erosion has 
taken place, it is evident that the original thickness of the system 
must have far exceeded the amount just stated. 



OHAPTEK V. 

CONDITIONS OF DEPOSITION. 

In the present section, the manner in whicli tlie various beds of the 
Newark were deposited as well as the evidence they contain as to the 
character of the climate during the tim(5 of their accumulation, will be 
considered. 

PHYSICAL CONDITIONS. 

PREVIOUS INTKKPRETATIONS. 

A hypothesis proposed by Eogers,^ which refers the dei)osition of the 
rocks of a large part of the !N^ewark system south of !N'ew York to the 
action of a river rising in the Southern States and emptying into the 
ocean in the neighborhood of the present site of New York, has met 
with so little favor and is so inconsistent with later observations that 
it seems unnecessary to consider it at this time. 

The rocks of the Acadian area are considered by Dawson^ as having 
been deposited in a bay resembling the present Bay of Fundy, which 
was swept by strong tides and currents that carried away the argil- 
laceous matter and prevented the deposition of muddy sediments. 

In reference to the conditions of deposition of the ]!!^ewark system 
in general, Dana^ observes that the absence of radiates, the paucity of 
moUusks, and the presence of few species that are properly marine, 
prove that the ocean had imperfect access, where any, to the regions in 
which the rocks were deposited. The beds are not seashore formations 
like the Cretaceous and Tertiary, which goes far to (confirm the idea 
that they are partially estuary and partly of lacustrine origin. 

A little later in the same volume Dana states : * 

The position of the [Ne\\cark] beds on the Atlantic border shows that this part of 
the continent stood nearly at its present level. The strange absence of marine de- 
posits dilong the Atlantic border may be accounted for by supposing that the dry 
land stretched farther out to the eastward, and that seashore deposits were formed 
which are submerged. A change of level of 500 feet would take a breadth of 80 
miles fi'om the ocean and add it to the continent. 



1 DeacriptJon of the geology of the state of New Jersey. A final rei)ort. Philadelphia, 1840, pp. 115, 
166-171. The hypothesis proposed by Rogers is quoted by W. W. Mather in Geol. of New York, part 
1, 1843, pp. 289-293, who agrees with Kogers in the main, but ascribes the deposition of the rocks of 
the Newark system in an inclined position to the meeting of equatorial and polar oceanic currents. 
The hyx>othesis projjosed by Rogers is dissented from by E. Mitchell in "Elements of Geology, with 
an outline of the geology of North Carolina," 1842, p. 133. 

* Acadian G«ology, 2d and 3d editions, 1868, 1878, p. 111. 

'Maniua of Geology, 2d ed., 1875, p. 420. 

«Ibid, pp. 422-423. 
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In this coimiHjtioii LcCoute ' writes : 

During tlie Jura-Trias [N«wark] the shore line to the north was still beyond what 
it is now, for no Athuatic border deposit is visible ; and along the Middle and South- 
em States it was certainly beyond the bounding lino of Tertiary and Cretaceous, 
for all the Atlantic de]K>sits of this ago have been covered by subsequent strata; and 
yet, probably not much beyond, for some of these Jura-Trias patches seem to have 
been in tidal connection with the Atlantic Ocean. It is itrobable, therefore, that the 
shore line was a little beyond the pn^scnt New Knglund shore line, and a litti« 
beyond the old Tertiary shore line of the Middle and Southern Atlantic States. 

A little back from this shore line, and at the foot of the Appalachian chain, there 
was a series of old erosicm or plication hollows stretcliing parallel to the chain. 
The northern ones hjwl boon brought down to the 8t;a level, and the tides regularly 
ebbed and flowed there then as in t\ut Ray of San Francisco or Puget Sound at the 
present time. In the waters of those bays lived swimming reptiles, Crocodilian and 
Lacertiau, and on their flat, muddy shores walked great bird-like reptiles, and pos- 
sibly reptilian birds. The more southern hollows stn^med to have been been above 
the sea level, and were alternately coal marshes and fresh- water lakes, emptying by 
streams into the Atlantic ; or, according to Russell, there may have been but one 
great sound stretching from Nova Scotia to North Carolina, in which the tides flowed 
and ebbed, the southern end being swampy or marshy. Since that time the coast 
has risen 200 or 300 feet, and these patches are therefore elevated so much above the 
sea level. 

The physical couditious uuder which tlie rocks of the lN"ewark system 
in Kew Jersey and the Ooiinecticut valley were deposited, as described 
by Newberry,^ are here cited : 

Many of thio bods show ripi)le marks, sun cjracks, and rain drop impressions, 
which prove that they were once beaches or mud Hats, sometinies exposed to the air. 
They are also frequently impressed by the tracks of larg<> and small animals. Every- 
thing indicates that these tracks were made by animals that frequented the shores 
of bays and estuaries where the retreating tide h^ft broad surfaces which were their 
feeding grounds. Inasmuch as many successive beds show ripple marks, sun cracks, 
and tracks, the conclusion seems inevitable that the areas whore these strata were 
deposited were slowly sinking and that the land- wash spread by the tide constantly 
formed new sheets, upon which fresh records were inscribed. 

CONCLUSIONS. 

The generally accepted conclusions of geologists in reference i-o the 
mode of deposition of the rocks under discussion seem to be, that the 
beds were water laid and must have accumuhited in land-locked 
estuaries and swamps. The suggestion many times advanced that 
these rocks are lacustral in origin has never l)een sustained by direct 
evidence. 

The facts on which these con(;lusions are based may be summarized 
as follows : 

(1.) Absence of characteristic marine or fresh water fossils, thus sug- 
gesting brackish water and unstable condition. 

(2.) Fossil fishes closely allied to existing ganoids of rivers and lakes, 
which were, perhaps, migratory in their habits and, like salmon at the 
present time, were destroyed in large numbers at the mouths of the 
small streams which they frequented during the breeding season. 



Elements of Geology, 1882, pp. 46U-470. ^ U. S. GeoL Survey, Monograph voL 14, 1888, p. 5, 
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(3.) Eapid altematious of sediments wliicb jire frequeiitly cross-bed- 
ded, and the presence of footprints, raindrop impressions, etc., indi- 
cating the prevalence of high tides. 

(4.) The presence of land plants in the more carbonaceous iK)rtiouH 
of the deposit, and of fossil woo<l in many localities in the sandstone, 
indicating the proximity of land. 

These facts favor the conclusion already stated, that the rocks, espe- 
cially of the northern portion of the !N^ewark system, were deposited in 
broad, shallow, tide-swept estuaries, in which broad expanses of mud 
were left exposed at low water. The southern part of the area of depo- 
sition was low and swampy, and received accumulation of carbonaceous 
matter. A slow subsidence during the period of deposition is shown, 
particularly in the northern areas, by the occurrence of footprints and 
raindrop impressions at many horizons. 

CLIMATIC CONDITIONS. 

Several expressions of opinion have been published respecting the 
prevailing climatic conditions during the Newark i)eriod. I will state 
the conclusions that have been reached, and then review briefly the 
evidence on which they rest. 

In describing certain coarse deposits on the east border of the Deep 
river area in North Carolina, Kerr^ suggested that they indicated a 
sub-Newark glaciation. But these deposits have been shown by Fon- 
taine,' to belong at the end rather than at the beginning of the Newark 
period. A similar remark was made by Shaler, Davis ^ and "Hitch- 
cock,* in reference to tlie origin of the coarse conglomerates of the 
Newark system in the Connecticut valley. 

It has been suggested by Dana^ that the Connecticut valley had its 
violent floods during the Newark period, which may have been en- 
larged by the waters and ice of a semiglacial era. 

GLACIAL HYPOTHESIS. 



\ 



The most extended discussion of the glacial origin of the coarse con- 
glomerates of the Newark system that has been made, is by Fontaine.^ 
In order to give an impartial hearing to the hypothesis of Mesozoic 
glaciation, his conclusion is cited in full: 

I think that many of the features described in the preceding pages can best be ex- 
phiined by supposing that in Triassic and Jurassic times, the Appalachian mountain 
region was receiving supplies of snow too great to be removed by melting. Conse- 
quently the excess must have been discharged by glaciers. These must have ad- 
vanced and receded more than once in the earlier periods, but did not penetrate to 
the sea. Toward the close of the Jurassic they advanced in such force that they 



• Eep. of the Grool. Survey of North Carolina, vol. i, 1875, i>. 146. 
« Am. Jonr. Sci., 3d ser., aoI. xvii, 1879, p. 34. 

'niustrations of the earth's surface, Glacier, Boston, 1881, pp. 95-96. 

* Geology of New Hampshire, Concord, 1878, vol. in, Part 3, p. 283. 
'Am. Jour. Sci., 3d ser., vol. xvii, 1879, p. 330. 

•Ibid., pp» 236-237. 
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reached the sea. In the intenrening time; while the ice was gathering force, ice 
rafts, (Charged with stones and earth, floated down the streams which issued from 
the foot of the ice. To the fireqnent pushing forward, and the consequent abrasion 
of the matter accumulated at the foot of the ice, and in the upper course of the rivers, 
we must attribute much of the rounded and polished condition of the Potsdam stones 
now found so far to the east of their original position. This ice may have made its 
final advance over the whole of the portion of the Atlantic slope in which the features ' 
above described are found, or it may have issued from the Blue Ridge, mainly along 
the line of the Potomac and James, and then in its farther advance to the east have 
spread laterally, so near the border of the Azoic, as to have coalesced into one sheet. 
The facts observed rather favor the latter method of advance. From this supposi- 
tion it would follow that the Mesozoic areas were fed by the oold waters issuing 
from the ice and snow on the mountains. This may account for the paucity of animid 
life, especially molluscan life, that they show. The only marine waters with which 
they could communicate contained forms that could not live in the cold inland waters. 

It is probable that the courses of the present principal streams were marked out 
by this ice action, and hence comes their direct course and independence of the char- 
acter of the rocks over which they flow. There is no difficulty in explaining the 
growth of the plants, now found fossil, at a time when the Ai)i)alachian mountain 
belt was covered with snow. All that was needed was a raising of the present winter 
temperature in the lowlands, for we shall show that for the formation of glaciers on ' 
the heights the climate need not have been colder than at present. Owing to the non- 
existence of the Rocky mountains, the cold western and northwestern winds of the 
present time would not by reflection from that chain then reach the eastern slopes. 
At the same time the greator extension of the Gulf waters northward would cause 
southerly winds to sweep over these slopes. These winds passing over the cold waters 
of the lakes and great rivers would form abundant fogs. Thus a mild, equable, and 
moist climate would be produced in the lowlands, even if the earth had its present 
amount of cold, causing the growth of ferns, cycads, etc., and covering the hills with 
the immense growth of coniferous trees which wo know must have existed. This 
condition of things would also be eminently favorable for the production of coal. 
This was only brought to a close in the final advance of the ice at the end of the 
Jurassic period, when all the abundant forms of plants of that period were extin- 
guished to appear no more. No other cause seems adequate to explain the total ex- 
tinction of the Jurassic flora, and the complete change which wo find in the succeed- . 
ing Cretaceous flora. 

But while the plants were growing in the lowlands and around the lakes, a very 
diflferent condition of things prevailed in the high Appalachians. The stratigraphy 
of the formations composing this belt, and the amount of erosion which, as wo know, 
took place, make it clear that in the early Mesozoic times much of this region must 
have stood above the snow Uue, and a still larger portion near it. If we recall the 
physical features of the North American continent which existed at that time, we 
shall see that even with our present climate then prevailing, the conditions would 
have been eminently favorable for the formation of glaciers. Along with a sufficient 
degree of cold we must have abundance of moisture to produce glaciers. This would 
be supplied by the western and southwestern winds. The latter would sweep un- 
checked from the Pacific over vast bodies of warm waters in the interior, and meet- 
ing the lofty mountain belt of the Appalachians, would give unlimited supplies of 
snow. The configuration of this elevated district with its broad slopes, and long 
valleys inclining in on© direction, would be eminently favorable for the collection 
of snow and its discharge in the form of glaciers. Indeed this region must at that 
time have formed a perpetual storm center. We are not without evidence, however, 
that a period of cold greater than that now existing, prevailed toward the close of 
the Jurassic, and in this we find the explanation of the advance of the ice so far to 
the east at that time. 
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The statement has recently been made by J. D. Dana' that the 
Newark period "ended in a semiglacial era, as is admitted by all who 
have studied the beds." The evidence which is advanced to support 
this view "consists of thick deposits of stones and bowlders in which 
occur masses 2 to 4 feet in diameter, and therefore such as only ice 
could have handled and transported. They are situated along the west 
side of the area in Virginia, Maryland, aiul !N'ew Jersey (where the dip 
of the Jura-Trias [Newark] beds is westward),^ and on the eastern, in 
Connecticut and Massachusetts (wlieie tlie di]) is eastward). Fontaine 
has found in Virginia and Maryland tliat tliey are the later beds of the 
formation." Beds north of Amherst, Massachusetts, containing bowl- 
ders 3 to 4 feet in diameter are referred to, and Edward Hitchcock's con- 
clusion, that they are the upper beds of tlie series, is cited. Coarse 
deposits neai* East Haven, Connecticut, are also mentioned. 

The considerations which are thouglit to maintain the hypothesis of 
glaciation during the Newark period inay be briefly stated as follows: 

(1) Presence of coarse conglomerates and breccias at many localities. 

(2) Absence of fossil mollusks, radiates, etc. 

(3) Unexplained phenomena in the drainage and relief 'Df the Appa- 
lachians. 

(4) Extinction of the fauna and great changes in the flora of the 
Atlantic border in the^ interval between the Newark and Cretaceous 
period. * 

Before discussing the value of this evidence let us see what records 
might reasonably be looked for in case glaciers did assist in the depo- 
sition of the Newark sediments. 

PRESERVATION OF GLACIAL RECORDS. 

All records of glaciation when not buried beneath subsequent deposits 
would certainly be destroyed by atmospheric decay and erosion during 
such a vast lapse of time as has intervened between the Newark period 
and the present day. An exception to this statement may possibly 
exist in the effects which glaciation might impress upon the drainage 
and topography of a region. It is i>ossible that some of the seemingly 
abnormal features in the drainage of the Appalachians maybe accounted 
for on the hypothesis that they are an inheritance from an ancient 
period of ice invasion.- 

Among the direct evidences of glaciation which might be preserved 
for indefinite ages are: 

(1) Smooth and striated rock surfaces, characteristic of ice action. 
Such surfaces if buried beneath fine sediments might be preserved in 
their original condition; or casts of them might be made, in the same 
manner that impressions of foot-prints showing the most delicate mark- 
ings, have been preserved. 

(2) Bowlders, smooth and striated and faceted by glaciers, might 

» Am. Jonr. Sei., 3d aer., vol. xl, 1800, p. 430. 2 ibid., vol. xli, 1891, note of errata. 

Bull. 85 4 
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retain their peculiar markings for an indefinite period, especially when 
cemented with fine sediment or united by calcareous or other infiltra- 
tions.. 

(3) When a glacier enters a lake or estuary, morainal material is 
deposited in irregular, unassorted heaps about its foot. The distance 
seaward to which terminal moraines may be deposited, depends on the 
size of the glaciers and on the depth of the water bodies they enter. A 
shallow estuary or lake would offer but feeble resistance to the advance 
of a glacier, and might have moraines widely distributed over its bottom. 
On the other hand, a deep water body with precipitous shores, would 
retard the progress of a glacier or check its advance altogether. The 
result would be the formation of moraines near the water margin. 

(4) When glaciers enter water sufficiently deep the ice breaks oflf 
and forms bergs which may transport stone and bowlders to great dis- 
tances, and finally drop them in the fine sediments that accumulate m 
deep water. 

(5) The efiects of a glacial period on animal and plant life has received 
much attention, but it is difficult to indicate what permanent records 
of this nature might be expected. A long period of glaciation might 
revolutionize the fauna and flora of a region, while many alternations 
of wann and cold climates would produce eveii greater changes. Lux- 
uriant forests, however, ai*e known to grow close to existing glaciers, 
not only in tropical and subtropical regions, but in high latitudes. 
The Malaspina glacier, Alaska, is not only bordered by exceedingly 
dense forests, but the moraines resting upon its margin are covered 
over an area of many square miles with dense vegetation, and support 
forests of spruce trees, many of which are fully 3 feet in diameter. 
Plants indicating temperate and tropical conditions might easily be 
preserved in connection with glacial deposits, but such paradoxical 
records must, for the most part, occur in connection with the deposit 
of glaciers originating in lofty mountains, and not along the borders 
of continental glaciers like those that covered the northeastern part of 
North America during the Pleistocene. 

The water into which large glaciers discharge either directly or after 
melting are cold and could not be inhabited by animals characteristic 
of tropical conditions. It is in the animal remains found in the fine 
deposits, intimately associated with glacial accumulations, that we 
should expect to find the best records of the climatic conditions under 
which the strata were deposited. 

WEIGII'F OF THE EVIDENCE OF GLACIATION. 

Having in mind what records might reasonably be expected to occur 
in the rocks of the Newark system if glaciers had assisted in their 
deposition, let us see what the facts are : 

(1) No smooth and striated rock surfaces have been discovered 
beneath the system* 
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(2) No glaciated bowlders have been observed in the coarse con- 
glomerate. 

(3) The bowlders in the conglomerates are usually rounded and are 
such as streams, especially if assisted by river ice, could transport. 
Large angular erratics are conspicuous by their absence.* 

(4) The coarse material characteristic of portions of the system is 
confined principally to its bottom and sides. As the fine sediments 
closely associated with the coarse deposits are frequently ripple-marked 
and contain footprints and raindrop impressions, it is evident that the 
water bodies in which these beds were deposited were shallow. The 
water being shallow, there is no reason why glaciers should invariably 
stop at the shores and deposit their loads, instead of spreading widely 
over the basin. Besides, the coarse deposits do not have the hetero- 
geneous character of moraines, but are frequently stratified and show 
current bedding, as if deposited by strong currents. 

(5) Along the outer or seaward margins of the coarse layers they are 
interstratified with fine sediments which are not crumpled or contorted 
as would be expected had glaciers invaded the basins in which they 
were laid down. 

(6) ISo scattered bowlders or large rock fragments, indicating- iceberg 
drifts have been found in the fine sandstones and shales which makeup 
the great bulk of the system. 

(7) No fossils that are indicative of a cold climate have been found. - 
As stated in a previous paper,^ it is not probable that the great num- 
bers of reptiles, some of them of gigantic size, which lived during the 
Newark i)eriod, could have existed in estuaries that were partially oc- 
cupied by ice and in which icebergs were floating. Coldblooded ani- 
mals at the present day are confined to warm regions, and there is no 
reason to suppose that this law was reversed during the Newark period. 
The swarms of reptiles that foriherly inhabited the Connecticut valley 
and New Jersey regions must have requii-ed a large amount of plant or 
animal food. This would imply also that the shores of the Newark 
basin were more like those of Florida than those of Greenland at the 
present time. 

To make more si)ecific objections to the hypothesis of glaciatiou, it 
may be remarked that paucity of moUuscan life does not necessarily in- 
dicate a cold climate, as implied by Fontaine,^ since, as is well known, 
many species of shells are found in the mud at the foot of existing gla- 
ciers which terminate in the sea. The same and allied species of mol- 
lusks occur in the Pleistocene glacial clays of both Europe and America, 
thus showing that the existence of glaciers is not necessarily attended 



>£v«i angular rock masses 20 or 30 feet in diameter are not alone sufficient evidence of glacial action, 
since sach masses occur in alluvial cones in the arid regions 2 or 3 miles from the outcrop from which 
they were derived. 

. 'On the former e^ttent of the Triassic formation of the Atlantic States. Am. Kat., vol. xiv, 1880, 
p. 710. 

•Am. JooT.Sci., 8d ser., vol. xvii, 1879, p. 52. 
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with the extermination of the lower grades of marine life. Besides, the 
glacial hyi)othesis for accounting for the general absence of molluscan 
life in the IN'ewark system is not the only one in the field; other more 
or less satisfactory explanations of the same phenomena have been 
offered, which do not imply an arctic climate. 

From what has been stated in the last few pages it seems obvious 
that the only basis that can possibly be claimed for the glacial hypothe- 
sis under discussion, is the presence of coarse conglomerate along por- 
tions of the borders of the IN'ewark areas. That the character and distri- 
bution of this conglomerate are such as.would result from the action of 
waves and currents along a shore from which debris was being derived 
is seemingly sufficiently upheld by observations to exclude other hy- 
potheses. 

As shown elsewhere in this paper the coarse dei)osits are not confined 
to the present surface, but occur at the base of the system and inter- 
stratified with fine sediments along certain portions of the margins of 
the existing areas. Furthermore, the fine sediments associated with 
the coarse deposits are not crumpled or contorted, as would be expected 
had glaciers ridden over them. The rock masses fornding the conglom- 
erate are usually either rounded or subangular, and are such as high 
grade streams might sweep down into an estuary. Large angular 
masses like those occurring on many glaciers are notably absent. 

In reference to the break in the succession of animal life and the great 
changes in the flora of the Atlantic coast between the deposition of the 
Newark beds and the next succeding formatiou, it is to be remeinbered 
that a great unconformity occurs at this horizon which makes a gap in 
the life records. How long this time was we have no means of judg- 
ing, unless it is that during the interval tlie animals characteristic of 
the Newark become extinct and the flora greatly modified. As is well 
known, such breaks in stratigrai)liy are accompanied by equal marked 
modifications in the life records at many horizons in geological history. 
To assume that the changes in the flora and fauna between the close 
of the Newark and the beginning of the next period of which there is 
any record in the Atlantic coast region are due to a glacial epoch is 
doing violence to a general rule. Great breaks in stratigraphy are al- 
ways accompanied by breaks in the life records. 

INDICATIONS OF A MILD CLIMATE. 

In an essay on the sujDaerial decay of rocks and the origin of the red 
color of certain deposits,^ I have shown that there are reasons for con- 
sidering the characteri^ic red color of the rocks of the Newark system as 
due to the subaerial decay of the debris of which they are composed 
previous to its deposition. It is also shown in the i)aper reTerred to 
that such decay occurs especially in warm humid regions. The sug- 
gestion was also made, as has been done in substance previously by 
Von lliclithofen, that the decay indiijated by the character of the ma- 
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tefial forming the Newark rocks may have occurred in a great measure 
during the Carboniferous. Tliis hypothesis is not no>cessanly iuconsis- 
tent with the hypothesis of glaciation, however, as the accumulated 
debris resulting from a long period of decay might have been removed 
and deposited during a subsequent period of glaciation. 

The plants that have been found in the i^ewark system are repre- 
sented at the present time maiiily by Araucarian x)ines, ferns, equiseta, 
and cycads, thus suggesting a temperate or subtropical climate. 
Although this flora is not inconsistent with tlie contemi>oraneous exis- 
tence of local glaciers, yet it may be taken as evidence that a decidedly 
glacial i)eriod like that of the Pleistocene did not occur during the time 
it flourished. 

CONCLUSIONS. 

The absence of glacial records seems to warrant the conclusion that 
glaciers did not enter the basins in which tlie Newark rocks were depos- 
ited. . It does not follow, however, that the Appalachians were not occu- 
pied by local glaciers. The suggestion that those mountains were 
higher in the Newark period than now, and were covered with peren- 
nial snow, while the adjacent low lands enjoyed a mild climate, seems 
an attractive and very possible hypothesis, but definite evidence as to 
its verity has not been obtained. The j)roof that the climate of the 
Atlantic slope during the Newark period resembled that of Italy at 
the present day, with glaciers on the neighboring mountains, must be 
looked for in the drainage and sculpturing of the mountains, and the 
character and distribution of the debris washed from them. A period 
of long decay preceding the birth of the Appalachian glaciers would 
have prepared land to furnish abundant debris when the fa(*Jlities for 
transportation were augmented. 

r]^:sum:^]. 

In this chapter an attempt has been made to show that the Newark 
sedimentary rocks including conglomerate, sandstones, and shales were 
probably deposited in tide-swept estuaries, while the carbonaceous 
shales and associated coal seams originated in basins more thoroughly 
shut off from the sea. The carbonaceous deposits are confined to the 
southern areas, and indicate that subsidence was there less rapid than 
farther north. 

The eastern borders of the Newark estuaiy can only be determined 
in part; portions of an eastern sliore are })reserved in the Connecticut 
valley, and coui'se conglomerates on the east ^iid(». of tlie Deep river 
area seem to show that there was land to the eastward in that region, 
as has bfeen suggested by Kerr. Further tlian this, the facts in hand 
do not warrant definite conclusions. 

The climate of the period does not seem to have been marked by ex- 
tremes. Certainly the evidence indicating glaciation is weak, while the 
BUggestioii of a mild climate has many (considerations iu its favor» 



OHAPTEE VI. 

LIFE RECORDS. 

The fossils now known from the system under review comprise two 
genera of Marsupialoid mammals; a large number of batrachians and 
reptiles, represented in part by bones and teeth, but principally by foot- 
prints; several genera of fishes; a few imi)erfectly preserved moUascan 
shells; a small number of insects, known from larvfB and tracks; crus- 
taceans of the genera Estlieria and Cladonia, and what are supposed 
to be the trails of higher forms, and a rich flora containing conifers, 
cycads, equiseta, Jind ferns. 

The most abundant fossils are footprints and trails impressed ui)on 
the strata while in the condition of mud and sand and retained with 
wonderful fidelity. Eecords are thus preserved of many animals, some 
of them of gigantic size, no other relics of whi(»h have been found. 

MAMMALS. 

The mammalian remains thus far dLscovered consist of the jaws of 
insectivors, obtained by Emmons' at Egypt, in the Deep river area, 
North Carolina, some fifty years ago. These were described by Em- 
mons under the name Dronotherium nylvestre^ but have recently been 
revised by Osborn'^, and shown to belong to two genera, for one of 
which the name Microeonodon is proposed. The mammalian remains 
now known are Dronotherium Hylventre Emm., and Microeonodon tenui- 
rostris Osb. 

BATRACHIANS AND REPTILES. 

The earliest discovery of fossil bones in tlie i^ewark system was at 
Phoenixville, Pennsylvania. The fossils there obtained were determined 
to be reptilian remains by Isaac Lea,^ and described by him under the 
name Glepsysaurus pennsyhmnicus, Clepsysaurus has since been re- 
ferred to the Dinosaur i a ])y E. D. Cope. 



' Amoricim Geoloj^y, part vi. Albany, 1H57, pp. 93-96. 

^Observations upon the Upper Triassic luammals Drouotheriiiin and Microeonodon. In Philadelphia 
Acad. Xat. S<*.i., Proc, vol. xxxviii, 18H7, pp. 259-.'lC3. A new maramal from the American Trias. In 
Science, vol. viil, 1886, p. SIO. Tlui Tria.ssic, mammals Dronotherium and Microeonodon. In Am. Phil. 
See. Proc, vol. XXIV, 1887, pp. 109-111, id. op. p. 111. 

'Mentioned in Philadelphia Acad. Nat. S<i., Proc, vol. v, 1850-'51, p. 205. Described in Philadel- 
phia Acad. Xat. Sei., Jour., 2d ser., vol. il, 1850-54, pp. 185-202, pi. 17-19. 
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The next importaut discoveries were numerous reptilian teeth and 
fragments of bones obtained in North Osiroliiia. These were studied by 
Leidy and Emmons, and descriptions and figures of them published.^ 

The Newark rocks near Phcenixville and Upper Milford, Pennsylva- 
nia, also yielded a number of vertebrate fossils, consisting of teeth and 
fragments of bone, which were studied and classified by Leidy and Lea.* 

Eeptilian bones were also found in the Connecticut valley and de- 
scribed by E. Hitchcjock,^ but these were too imperfect to admit of 
accurate determination. 

Eecently, the vertebrate fossils from the Newark rocks of North 
Carolina and Penusylvauia have been systematically investigated by 
E. D. Cope,^ who has revised their classification and added several new 
names to the list. 

One of thiB most important finds in recent years of Reptilian remains in 
the Newark rocks was near Manchester, Connecticut. This consisted 
of the skeleton of an animal 6 or 8 feet long, embedded in the ordi- 
nary brown sandstone of the region, which is supposed to have been 
nearly perfect when discovered, but owing to ignorance of its value, 
only portions were preserved. These have been described by Marsh'* 
under the name An chisaurus major. This was probably one of the 
reptiles that left their footprints in such abundance on the sandstones 
of the Connecticut valley, and encourages the hope that these rocks, 

1 Geological Sarvey of the Midland Counties of North Carolina. New York, 1856, pp. 293-322, pL 5-8. 
American Creology, part vi. Albany, 1857, pp. 54-93, pis. 5a, 6a, 8, 10. 

*Lea, Isaac : [On the finding of fossil reptile bones in a calcareous conglomerate near Upper Milford, 
Lehigh county, Pa.] In Philadelphia Acad. Nat. Sci., Proc., vol. v, 1852, pp. 171-172. Description of a 
Fossil Saurian of the New Bed Sandstone formation of Pennsylvania, with some account of that forma* 
tion. In Philadelphia Acad. Nat. Sci., Jour., 2d ser., vol. ii, 1850-'54, pp. 185-202, pis. 17-19. Remarks 
on the teeth of a Sauroid Beptile from near Phcenixville [Pa.]. In Philadelphia Acad. Nat. Sci., Proo., 
voL Yiii, 1856, pp. 77-78. Abstract in Am. Jour. Sci., 2d ser., vol. xxii, 1856, pp. 122-123.- [Remarks on 
fossils from near Phoenixville, Pa.] In Philadelphia Acad. Nac. Sci., Proc, vol. ix, 1858,p.l49.Leidy, 
Jos. : [Remarks on fossils found near Phoenixville, Pa.] In Philadelphia Acad. Itat. Sci., Proc.,vol. xi, 
1859, p. 110. 

*Ichnology of New England: Boston, 1858, pp. 186-187. Supplement to the Ichnology of New Eng- 
hliid : Boston, 1865, pp. 39-40, pi. 9. 

^ The writings in which these fossils have been treated are noted below: 

[Remarks on extinct vertebrates from the Mesozoic Red Sandstone of Pennsylvania.] Philadelphia 
Acad. Nat Sd., Proc, vol. xviii, 1866, pp. 249-250, 290. 

Synoiwisof the Extinct Batrachia, Reptilia, and Avesof North Carolina. .Am. Phil. Soc, Trans., 
vol. XIV, 1871, pp. 1-252, pis. 1-14. 

Observations on the Reptilia of the Triassic formations of the Atlantic region of the United States. 
Am. PhiL See, Proc, vol. xi, 1871, pp. 444r446. 

Observations on the distribution of certain extinct Yertebrata in North Carolina. Am. Pliil. Soc, 
Proc, voL xn, 1871-'72, pp. 210-216, pis. 1-4. 

Synopsis of the Yertebrata whose remains have been preserved in the formations of North Carolina. 
Report of the G^eoL Surv. of North Carolina, vol. i. By W. C. Kerr, Raleigh, 1875. Appendix B, pp. 
29-S2, pi. 5-8. 

Descriptioiui of extinct Yertebrata from the Permian and Triassic formations of the United States. 
Am. PhiL Soo., Proc, vol. xvii, 1878, pp. 182-196. 

On some Saurians found in the Triassic of Pennsylvania by C. M. Wheatloy. Am. Phil. Soc, Proc, 
YoL xvu, 1858, pp. 231-232. 

[YertebBAte fossils of the Triassic beds of Pennsylvania.] In Sketch of the Geology of York 
County, Pennsylvania. By P. Frazer. In Am. Phil. Soc, Proc, vol. xxiii, 1886, pp. 403-404. 

A ccmtribation to the history of the Yertebrata of the Trias of North America. In Am. Phi L Soc, 
FiOC, vol. XXIV, 1887, pp. 228-229, pi. 1, 2. 

■Notioe of Kow Ajnerican Dinosauria. In Am. Jour. Sci., 3d ser., vol. xxxvii, 1889, pp. 331, 332. 
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usually so barren in organic remains^ may yield other vertobrateremains 
in the future. Marsh has published a figure of the hind foot of this 
fossil^ and states that it is nearly related to the aniuuil whose remains 
were found at Springfield, Massachusetts^ and described by Hitchcock^ 
under the name of Megadactylus polyzeUis. Both fossils are referred to 
the same genus by Marsh. 

In studying the records that have been made from time to time of 
the vertebrate fossils of the I^ewark rocks, one is impressed by the 
large number of the genera and species that have been established on 
very fragmentary remains. It seems, at least to one who is not a pale- 
ontologist, that many (ihanges in their classification must be expected 
when more complete material is in hand. The deta(jhe<l teeth and frag- 
ments of bone that have been found, however, are important in show- 
ing that the Kewark period had an abundant and varied batrachian 
and reptilian fauna. This fact is also manifest from the numerous foot- 
I)rints discovered. 

No bones or other remains of birds have been obtained. This^ 
although negative evidence, supports in a measure the conclusion 
reached by various students of the subject, to the elfect that the abun- 
dant footprints discovered in the Connecticut valley, New Jersey, and 
Pennsylvania were made by reptiles. 

The batrachians and reptiles from the Kewark system now known 
from fragments of their skeletons are as follows : 



Name. 



BATBACHIA. 



Eupelor durur Cope 

Pariottegus my ops Cope 

Dietyocephalus elegans Leidy 



REPTILIA. 



Localities. 



Pbojnixville, Pa. 
North Carolina. 
Do. 



Anehisaurus major Marsh Manchester, Conn. 



Belodon pirgcus Leidy 
B. caroUniensis Emm . 



B, leaii Emm • 

B. lepturttt Cope 

Pdleosaurus /razerianvs Cope — 

Suchoprion eyphodon Cope 

S. aulacodus Cope 

Olepsysaurus pennsylvanicus Lea . 

C. heatleianua Cope 

Palaeoctonua appalachianus Cope. 
Theeodontosaurus gibbidens Cope . 



Emylsville and Plicpnixville, Pa. 
Kgypi, K. C, Emylsville, and PhcDnix- 
ville, Pa. 

Do. 
Egypt, N. C, and Phoonixville, Pa. 
Erayl8\"ille, Pa. 

Do. 

Do. 
Pha?iiixville, Pa. 
Emylsvillo, Pa. 

Do. 

Do. 



FISHES. 



A monograph by Newberry, on the fossil fishes of the Newark sys- 
tem, has recently been published, which contains all the information 

1 Supplement to the Ichnology of New England. Boston, 18C5, pp. 80-40, pi. 9t 
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obtaiuable on the subject and renders it unnecessary at this time to 
refer to the woiiks of previous writers in this connection. In the work 
referred to twenty-eight species of fossil fishes are described and re- 
ferred to seven genera. The works of previous authors^ including 
those of Emmons, W. 0. Redfield, J. H. liedfield, and others, have been 
revised and a large amount of new material added. This important 
.monograph places our knowledge of the fossil fishes of the Newark 
system on an equality with, if not in advance of, that of any other rock 
I series in this country. 

The fossils described and illustrated by Newberry were obtained from 
Boonton, New Jersey, Durham, Connecticut, and Turner Falls, Massa- 
chusetts. They occur for the most part in fine grained black shales, 
and are to be looked for anywhere in the Newark system, where rocks 
of this description occur. The localities now known from which fossil 
fishes have been obtained in greater or less abundance in the system 
under review are as follows: Clover Hill and Maniken, Virginia; 
Phoenixville, and Yerkes, Pennsylvania; Boonton, Pompton Furnace, 
Weehawken, Shady Side, Field's Coppermine (near Dunellen; this local- 
ity is in Washington valley, 2 miles northwest of Dunellen, and is 
probably referred to as ^^PlainfieW by Newberry), and Washington 
Crossing (8 miles above Trenton), New Jersey; Durham, WestBeld, 
Middlefield, Glastonbury, Middletown, Berlin, and Southbury, Con- 
necticut; Amherst, Chicopee Falls, Hadley Falls, Middletown, Sunder- 
land, Turner Falls, Deerfield, and West Springfield, Massachusetts. 

All of the fossil fishes thus far discovered at these localities are 
Ganoids, and, with one exception, have small rhomboidal scales and 
belong to the order Lepidosteidae. The exception is Diplurus, described 
by Newberry, which is referred to the order Orossopterygidai. 

The genera and species now known from these rocks are as follows: 

Fo88il fishes of the Newark system. 



Name. 



A^entrophorus ehicopenHs Newb . 

Oatoptenu redfiddi Egt 

C. anguiOiformisW.C.Ii 

C.graeaisW.CR 

O. minorlS&wb 

0. omatus Newb 

CparvulutW.C.lai 

IHetyopyge tnacrura Egt 

JHpturus longieaudattts Newb . . 
ItehypUrui ctgattizii W. C. B 

1. alatus Newb 

I. drauntiNewb 

I.dega/ns Newb 

LfuUusAg 

/. ^^^MNewb 4 

/.tefiif J.tti& • •.••.<•.. 



Locality. 



• » ■ 



Massachusetts. 

New Jersey ( ?), Connecticut, Massaclinsctts ( ?). 

New Jersey, Connecticut, Massachusetts (?). 

New Jersey, Connecticut. 

Connecticut. 

Do. 
New Jersey, Connecticut, Massachusetts. 
Virginia. 

Now Jersey, Connecticut. 
New Jersey, Connecticut, Massachusetts. 
New Jersey. 

Do. 

Do. 
New Jersey, Connecticut, Massachusetts. 
New Jersey. 
New Jersey, Connectiout. 
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Fossil fshes of the Newark system — Continued. 



Name. 


Locality. 


I. lentietUarit Newb 


New Jersey. 
Do. 


• 
jr. Kneittut Newb 


I. mticrovteruM W. C. R 


Connecticnt. 


I. martkii "W.C.R 


MaffAaclin Bf^ttfl . 


J. mieropterus Newb 


New Jersey, Conueoticut, Maflsachiuetts. 
Do. 


J", minutut Newb 


J", modestus Newb 


New Jersey. 

New Jersey, Connecticnt, Hassaohusetts. 

New Jersey, Connecticut ( ?), Masaachasetts. 

New Jersey. 

New Jersey, Connecticut, ^assachnsetts. 

Connecticnt. 


I.ovatusW.CR 


I.parvtuW.CR 


J. Tobuttus Newb 


J", tenuieeot Ac 


Ptuelolenis nuirshii Newb 


• 





INSECTS. 

The presence of insect life in the Newark period is recorded by the 
larva of a certain insect in considerable numbers in the rocks of the 
Connexjticut valley, and by numerous trails and minute footprints on 
the glossy surfaces of certain strata in the same region. The larva re- 
ferred to has been found at Turner Falls, Massachusetts, and was fig- 
ured by Hitchcock* under the name Mormohicaid^s articulatu^. It has 
been more recently described and figured by Scudder,^ who concludes 
that it is probably the larva of a SMid^in neuropteron^ and remarks 
that it has special interest from the fact that it is the oldest insect larva 
known. 

In *^The Ichnology of New England" the footprints of insects are in- 
cluded under one head with those supposed to have been made by crus- 
taceans and myriapods, but in the '^Supplement to the Ichnology of 
New England" they stand by themselves and include twenty-four spe- 
cies referred to eight genera. Some of these are illustrated by photo- 
graphs by Hitchcock, and others are shown in a similar manner by 
Deane^ in his beautifully illustrated work on the footprints of the Con- 
necticut valley. 

The classification proposed by Hitchcock for these delicate impres- 
sions is based wholly on the footprints themselves, and would no doubt 
be greatly modified if additional data were obtained. The markings 
are of great value, however, and record faithfully that there was an 
abundance of invertebrate life on the shores where the gigantic rep- 
tiles of the Newark period made their home. 



» "The Ichnology of New England," pp. 7-8, pi. 7. 

'The oldest known insect larva, Morinolucoides artictUatus, from the Connecticut river rocks. In 
Boston Soc. Nat. Hist., Mem., vol. iii, 1886, pp. 431-138, pi. 45. Eepublished in the Fossil Insects of 
North America. New York, 1890. 4««, vol. i, pp. 323-330, pi. 19. 

'Ichnographs from the sandstone of the Connecticut river. Boston, 1861. Pis. 40-41. 
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CRUSTACEANS. 

In tlie fine black shales and slates, and sometimes in the reddish 
brown shales accompanying the coal* seams of the Deep river, Dan 
river, and Richmond areas, are great numbers of small crustaceans, 
belonging to the genera EstherisB and Candonia (cypridae). The same 
fossils occur in abundance in the black shale at Phcenixville, Pennsyl- 
vania, and in the similar rocks beneath the Palisades in New Jersey. 
They have recently been found also by ITason* at many other localities 
in Kew Jersey, and are thought by him to belong to certain definite hori- 
zons, and therefore to be of value in deciphering the structure of the 
system. The occurrence of these fossils throughout a wide range in 
the fine grained strata at the south, has led the present writer to doubt 
their value in determining special horizons, and indicates that they 
may be expected almost anywhere in the system where fine grained 
rocks occur. 

These fossils attracted the attention of the pioneer geologists of the 
Eastern states, and were described in part by Eogers, Lyell, Lea, Em- 
mons, and others; but the most systematic and exhaustive study of them 
that has been made is by Jones.^ In the important monograph by this 
author the descriptions and discussions of previous writers are re- 
viewed, and the fossils themselves described and illustrated. The sev- 
eral genera and species proposed by previous writers are shown to be- 
long to a single species of EstherisB and two species of Gadonia (f). 
The classification of these fossils as it now stands is as follows : Usthe- 
ria ovata Lea (including the Posidonomya minutaj of Rogers and Lyell; 
P(mdonia Lea; P. parva Lea; P. ovalis Emm.; P. multicostata Emm.; 
P. triangularis ^mm.) '^Oandona (?) rogersiy Jones (including the 
Oypria^ of Rogers, Leidy and Wheatley, ajid Bairidia and GypriSj of 
Emmons); Gandona (!) emmonsii Jones (including the granulated 
species of Gypris^ mentioned by Rogers and Wheatley). Full refer- 
ences to the writings of previous authors on these fossils will be found 
in the monograph just cited. 

Besides the cases of minute crustaceans referred to above, fragments 
of a sh^ll of lAmulus and of other crustaceans have been reported by 
Wheatley' from the black shales near Phcenixville, Pennsylvania, but 
these remains seem to have been too imperfect to admit of more than 
a provisional classification. 

Among the numerous tracks discovered on the sandstone of the 
Connecticut valley, there are a number which seem to have been made 
by crustaceans, some of them of large size, as was determined by 
Hitchcock. Several illustrations of these footprints are given by 



>Oeol. Sarv. of New Jersey, Ann. Rep. for 1888. pp. 28-30. 

'A Monograph of the FoshU Esther ise. Palennbographical Sociuty, Loudon, 1862. 4to. Pp. 84-89, 
m-126, pi. 2. 

'Bemarks on the Mesozoic red sandstone of the Atlantic .slope, and notice of the discovery of a 
bone-bed therein at PhoBnixTiUe, Pa., in Am. Joar. Sci., 2d ser., vol. xxxii, p. 43. 
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Hitchcock in his work on Icjhnology. From the nuwi^fer records left by 
these animals, it is manifest that wo must wait for further evidence 
before their pla(;e iu the zoology^al series can be assigned. 

MOLLUSKS. 

MoUuscan remains are exceedingly rare in the rocks of the Newark 
system. The earliest record of the supposed 0(»x*urrenr^ of a shell is 
by E. Hit(5hcock, jr. The fossil referred to was found in the coarse 
sandstone of Mount Tom, Hampshire county, Massachusetts, and was 
thought by its discoverer to be allied to the RurliHtw of Lamarck, but 
the fossil was so imperfect tliat even its family rehitions conld not be 
assigned with confldence. From the description and the rude figure 
published by Hitchcock,* it seems doubtful if the object reierred to can 
even be classed among mollusks. Even if it is a shell, as supposed, its 
imj)erfect condition and the fact that no other si)ecimens have been 
found, deprive it of nearly all taxonomic value. It was used by Hitch- 
cock,^ however, as evidence of the post-Triassi(5 age of the rocks in 
which it was found. 

Two species of Astarte, from near Washington, Middlesex county, 
New Jersey, were described as being from the rocks now under dis- 
cussion, by T. A. Conrad,^ but the rocks in which they were found have 
been shown by Wliitfield^ to belong to the Karitan clays, which are 
classed by McGee' in the Potomac formation. Conrad has also described 
a fossil shell, Soleniya triasina,^ from near Perkiomen creek, which 
empties into the Schyulkill near Valley Forge, Pennsylvania, and still 
another, tlia Myacites pennsylvanicm,'^ from Ph(enixville, Pennsylvania^ 

Lewis ^ announced in 1884, the discovery of five distinct species of 
lamellibranchs at Phamixville, Pennsylvania. Two of these are Unios 
somewhat resembling U. calceoliis and U. lanceolatus, of Lea j the others 
were marine forms. In order to complete the record certain doubtfiil 
references of fossil shells to the Newark rocks may be mentioned. Isaac 
Lea^ found small gasteropod shells in calcareous conglomerate, but those 
were probably in fragments of Silurian limestone contained in the con- 
glomerate. Another discovery referred with doubt to this system, was 

* A new fossil shell in the Connecticut river sandstone, in Am. Jour. Sci., vol. xxii, 1856, pp. 23d-^40. 
« Ichnology of New England, pp. 6-7, pi. 5. 

'Descriptions of and reforcnoes to Miocene shells of the Atlantic- Hh)x>o, and descriptions of two 
supposed Cretaceous species, in Am. Jour. Conch. , vol. iv, 1868. p. 279. 

^Brachiopoda and Lamellibranchiata of the Karitan clays and greensand marls of Now Jersey; U. 
S. Geol. Surv., Monograph vol, ix, 1886, pp. 22-27. 

^ Three formations of the Middle Atlantic slope, in Am. Jour. Sci., 3d scr., vol. XXY, 1888, pp. 13G-137. 

* Descriptions of now fossil Moll usca. principally Cretaceous, in Am. J our. Conch., vol. v, 1870, p. 102. 
Note. — From the arrangement of this article it would appear that three other fossils, one of them 

from Haddenfield, N. J., were also referred to the Newark system, hut it does not seem as if this could 
have been Conrad's intentions. 1. ('. R. 

'Descriptitm of new spec.ics of Myacites, in Philadelphia Acad. Nat. Sci., Proc, vol. ix, 1857, p. 160, 
vol. XII, plate. 

•Science, vol. iir, p. 295. 

*Phil. Acad. Nat. Sci., Jour. n. s., vol.il, 1853, p. 104. 
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made by W. M. Gabb,^ at Warm Springs, Virginia; we now know that 
the beds at that locality are much older than the l^ewark. 

The nearly complete absence of molluscan fossils and the total absence 
of sponges, corals, and other life records characteristic of oceanic con- 
ditions, as well as the discovery of Unios by Lewis is evidence that the 
waters in which the Newark beds were deposited were not in open com- 
munication with the ocean. 

FOOTPRINTS. 

• # 

Footprints in sandstone and shale have been found at a large number 
of localities in the Connecticut valley, "New Jersey, and Pennsylvania. 
In the areas south of Pennsylvania no records of this character have yet 
been discovered. The numerous localities in the Connecticut valley in 
which footprints have been obtained are indicated in part on the map 
accompanying Hitchcock's work on Ichnology. In New Jersey these 
fossils have been found at New Vernon, Whitehall, Pompton Furnace, 
and Boonton, Morris county; underneath the Palisades at Weehawken, 
in Washington valley near Plainfleld, near Princeton; and at Milford 
and Tumble station on the Delaware. The localities that have yielded 
the most abundantly are Whitehall and Milford. 

In Pennsylvania fossil footprints were found many years ago and 
described by Lea.^ More recently they have been found by Wanner ' 
in considerable numbers, at Goldsboro, York county. Many of the foot- 
prints from New Jersey and Pennsylvania have been examined by C. 
H. Hitchcock, and found to belong to the species which occur in the 
Connecticut valley. 

The history of the discovery of footprints in the Connecticut valley 
is well known and does not require mof e than brief mention at this time. 
The chief works on the subject are indicated below,* and in these refer- 
ences will be found to earlier publications. 

In Hitchcock's great work on the Ichnology of New England, and in 
the supplement that followed, the footprints of more than one hundred 
distinct species of animals, some of them of gigantic size, were described 
and nam^d. In this investigation the footprints alone were available 
for study, and on them a detailed classification was based. In this 
classification the footprints are referred^o animals ranging from mar- 
supialoid mammals, through birds, batrachians, lizards, turtles, crus- 
taceans, myriapods and insects to annelids. There are besides certain 
peculiar markings which are supposed to have been made by fishes. 
In addition to the records of animal life, the surfaces bearing the foot- 
prints are frequently pitted with raindrop impressions, beautifully cor- 



1 Phil. Acad. Nat. Sci., Joar., vol. iv, 1860, p. 307. 

* Philadelphia Acad. Nat. Sci., Proc., vol. Viii, 1856, p. 8. 

'Annual Beport of the 2d Geol. Surv. of Pennaylvania, for 1887, Harrisburg, 1889, pp. 31-35. 

*Hitehoock,E.: Ichnology of New England, Boston, 1858,4to, pp. i-xii, 1-220. pis, 1-60. Supplement 
to the Ichnology of New England, Boston, 1865, pp. i-x, 1-96, pis. 1-20. l)oiin«, J. Ichnographs from 
the sandstone of the Conneoticnt river. Boston 1861, 4to, pp. 1-61, pis. 1-46. 
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« 

rugated with ripple marks, and covered with a network of intersecting 
shrinkage cracks. 

The majority of the tracks discovered by Hitchcock have three toes, 
and were supposed by him to have been made by birds. This conclu- 
sion has subsequently been greatly modified owing to the fact that four 
and five toed tracks have been discovered in such relation to the three- 
toed ones, as to show that the animals that made them were four footed. 
The true ornithic character of any of the tracks can not be considered 
as proved, and the opinion now prevails among those best qualified to 
judge in such matters, that the greater part of the tracks were made 
by reptiles and amphibians. 

PLANTS. 

Fossil plants have been found in several of Newark areas, from the 
Connecticut valley southward, but they occur in greatest abundance in 
connection with the coal seams of the Eichmond and Deep river areas. 
In the Connecticut valley they have been found sparingly at Turner Falls 
and Sunderland, Massachusetts, and at Durham, Middletown and Port- 
land, Connecticut. In New Jersey they occur in small numbers at New- 
ark, Milford, Boonton, and a few other less important localities. In 
Pennsylvania a lew have been found at PhoenixviUe, Gujoiedd, and 
Goldsboro. In the Bichmond area they occur, in great abundtoee at 
Clover Hill, and have been found at Midlothian and Manikin, Deep 
run, etc., where fine dark slates occur. They have been found also in 
the Farmville area, but no considerable collections have been made 
there. In the Deep river area they are abundant in the fine slates asso- 
ciated with the coal deposits near Egypt, and were found also by 
Emmons in considerable numbers near Locksville, in a dark slate inti- 
mately associated with coarse conglomerate. 

In the northern areas the plant remains are largely in sandstone, and 
consist usually of the more durable portions of plants which could with- 
stand long transportation. At several places in the Connecticut valley 
and New Jersey they consist of stems deprived of their leaves and bark 
and scattered through the sandstone. In such cases it is evident that 
they have been subjected to long transportation, and swept into the 
areas of deposition from neighboring highlands. In the south, however, 
the conditions in the majority of instances were different, the plants 
were preserved where they grew, and even the most delicate fronds 
were faithfully preserved. In some of the sandstone areas the silicified 
trunks of trees are preserved in considerable numbers. One of the 
most important localities is at German town, at the southern end of the 
Dan river area. Similar silicified trunks have also been found at Man- 
assas, Virginia, and in Massachusetts. 

Obscure vegetable reinainsfrom the Connecticut valley were described 
principally by Hitchcock, but were too iini)crfect to be of much value. 
The plants of the Richmond coal field attracted the attention of Sogers 




HACfiOT^NIOPTERIS HAGNIFOLI*, 
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and of Lyell, while those of Korth Oarolina were described and illus- 
trated by Emmons. 

A few plants from the Bichmond coal field found their way to Europe 
and were described in the classic works of Schimper and Brongniart. 
Keceht studies of these fossils, however, have carried our knowledge of 
them far beyond the early attempts, and in the monographs of Fon- 
taine' and Newberry^ is contained our present knowledge of this flora. 
In Fontaine's monograph descriptions and figures are given of forty- 
two species of fossil plants from the Bichmond coal field, and it is su^)- 
plemented by descriptions of about the same number from North Caro- 
lina by Emmons. The contributions to this flora from the localities 
mentioned in l^ew Jersey and the Connecticut valley are few in number 
and consist principally of the leaves of cycads. The plants thus far 
found include conifers, cycads, equiseta, and ferns, besides a few species 
the relations of which have not been definitely determined. The most 
characteristic and at the same time the most abundant is a magnificent 
broad-leafed fern, referred to the genus Mdcrotcenioptertts. The ap- 
X)earance of this beautiful plant as it grew beside the still waters of 
the ancient swamps of Virginia, is shown in Plate vui. This restora- 
tion has the approval of Fontaine, and may help* to lender more real 
the usual fragmentary records from which our knowledge of this ancient 
flora is derived. The luxuriant subtropical vegetation of the lowlands 
of Virginia during the Newark period has its nearest analogue to-day 
in the -silent fern forests of New Zealand. In Virginia the ground 
must have been thickly covered with lowly ferns, above which rose 
the graceful bending equiseta and those ferns which had broad, palm- 
like fronds. On the drier ground grew the stifl-leafed cycads with 
their immense cones. The uplands must have been clothed with a dark 
forest of pine resembling the beautiful Auracaia now growing in certain 

• of the South Sea islands. This beautiful flora, which to us seems so 
strange, probably covered all the region adjacent to the basin in which 
the Newark rocks wer^ being deposited. In the swamps of the South 
where the conditions were most favorable for its preservation abundant 
records were preserved, but in the North onl^ occasional fronds and 
water- worn trunks were deposited in the accumulating sands. 

The plants now known from the Newark system are indicated in the 
following list. In making this 'catalogue the works of Fontaine and 
Newberry have been followed, but Fontaine's monograph has recently 
been reviewed by Stur, ^ and many of the plants described in it identi- 
fied with those of the Lettenkohlen of Germany. Should these identi- 
fications prove correct many of the names given in the list will have to 

•be changed. 

* U. S. G«oL Snrv., Monograph vol. 6, 1883. 
' U. S. QeoL Snrr., Monograph' vol. 14, 1888. 

'IMe IiOiiz«r-(I«ettenkohlen-) Flora in den " older Mosozoic beds of the Coal FioldH of Eastern Yir- 
ginia." In Verlundlallgen der K. K. geologischen Koiohsau8talt, No. 10, 1888, pp. 203-217. 
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Balera nmlHfida .. 



PaliHTB 

Pallu;B 

F.diffasn..., 



CgnindlfoU 
C.liitaare... 



CjoBdilfs Brnm 
C.tcmsilollnn.. 



r.inn^iHalu .... 
P.ajiatulatniu... 



North CuoIIna. 
ConnecUont vnllsy. 
NotUi Ciinilinm Tlr- 



Calamlte* 
EciuiMttim 



New Jwwiy. 

Kbw Joriiey, Vlr- 

Nonh CatoIiDB. i; 

Connecticut Tmlley, 
New Jerauy. 

North Cmvliiu. 
Do. 
l>a. 



valley, ' SchlEi]uoura|iluiicu»inta. 



Kurlli CnroliDM. New 
Jaraty, Virginia. 



^.TirEinlcneia 

: AcHMtlcliiaeH denoifo- 



Kinla. 
North Carol Im. 

Do. 
Virgitiis. 

Do. 
North CaroliDB. 

Do. 

Do. 
Virginl.. 
Ngrtli Carolina. 

Do. 
VlrglnlB. 
CDnnocticnl xalh 



Vlrginin. 

Norlh Cftmllna, Vir 



North Carolina. < 



: A. rhunibiroltUH, vni 

I Actlnoplerin qiiadrlfol 
!| A8l.To.airpiiK i)«n1i<>a: 

i: ■*■■ 

l] A. i.Ulj-Mi'lil. 

II A. virginionwH 

! tDHlloiia. 

Aapli'Dltes i^Horti 

I <;la.1o|.h1ehl<iiiiriculstD 

' C.nii<-r..i.h.vlU..». 

CobtiiKiWia 

;' C,i.v;itu 

C. rotiinilllolH 

' C. platypbylU 

' <;. platyphj-llii, viir. m 
! DlcranupteriB. KpJ 



Vlrelnlk. 

. ll(rrt]i Caroliiu. 

. North Carolina. Vir- 

Virginta. 
.! Korth CarollDB, Tli- 

! VlrKlDia. 



North (.CaroIinK, Tit- 



I Do. 

. NdHIi Carul|u, 

. North Carolina, Tir- 

f-inla. 
. TiTRinia. 
. North Caniltna. 
. I'irginia. 



Do. 
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Plants from the Newark System — Continued. 



Name. 




FILICES— continue<l. 
M. magnifolia 



Mertennidea buUatiiH — 



M. distans 

Pecoptoris rarinervis . . . 

P8uedodana;t>ptrCri8 ner- 
vosa. 



Nortli Carolina, Vir- 
ginia. 

North Carolina, Vir- 
ginia. 

Virginia. ^ 

North Carolina, Vir- 
ginia. 

North Carolina, Vir- 
ginia. 



Name. 

FILICES— continiiod. 
P. reticalata 



SagenopteriB rhoifolia . . . 

PLANT80F UNDETERMINED 
RELATIONS. 

DendrophycuH triasHicuH 
L. Himplex 



Locality 



North Carolina, Vir- 
ginia. 

North Carolina, Vir- 
ginia. 



('<innerti(*ut valley. 
Connecticut valley, 
Virginia. 



Besides the plants catalogued above, a few minor discoveries may be 
noted: Isaac Lea^ has recorded the discovery of a single plant resem- 
bling Noeggerathia cuneifolia Brog., near Phoenixville, Pennsylvania. 
A fucoid named Palceophymis limdciformis Lew., was found by Lewis,^ 
at Milford, New Jersey. A stem with markings similar to those of Lep- 
idodendron was found at Belleville, New Jersey.^ 



BuU. 85- 



•Phil. Acad. Nat. Sci., Proc, vol. viii, 1856, p. 78. 
»Phil. Acad. Nat. Sci., Proc., vol. xxxii, 1880, p. 293. 
•Geol. of N. J., Ann. Eep. for 1879. pp. 26-27. 
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O H A P T E K Y T I . 

ASSOCIATED IGNEOUS ROCKS. 

Intimately associated with the sediinentary strata of the Newark 
system in nearly all its varions areas, are dikes and sheets of igneous 
rock. The outcrops of these rocks are everywhere remarkably uniform 
in general appearance, and liave but little variety in their mineralog- 
ical and chemical composition. They are classed as basalt and dolc- 
rit« by petrographers, but have all been known as ''trap rocks," at^rm 
sufficiently accurate for general use and which will be retained in this 
paper. 

In the various l^ewark areas trap rock appears in tAvo ways, either 
as dikes breaking across the sediuientury strata, or as •sheets more or 
less uniformly interbedded with them. Tlu? sheets arc* either extrusive, 
and were spread out as overflows of Inva before the accumulation of 
the sedimentary strata was comi)leted, and subsequently buried beneath 
the shales and sandstones of later date; or intrusive, and forced in 
between the strata after their consolidation. 

The trap rocks are not confined to the Xc^.wark areas, but, in the form 
of dikes, occur throughout nearly the entire Atlantic coast plain and in 
the adjacent Appalachians. The evidence sliowing that the trap dikes 
in the crystalline and Paleozoic^ rocks surrounding the Newark area^ 
are a part of the same great system of dikes and sheets occurring within 
those areas, will be stated in describing their geograi)hical distribution. 
The age of the trap rocks and their iini)()rtance in a general study of 
the Atlantic coast region, will be considered in the summary at the end 
of tiiis chapter. 

MINERALOGICAL COMPOSITION. 

As one sees the traps in the field, they are dense, heavy rocks, hav- 
ing a dull, nearly black color when somewhat weathered, but frequently 
ai)pear bluish or greenish on fresh surfaces. They ai>i)ear under two 
general aspects, compact and vesicular. The former occurs in dikes 
and sheets, and is frequently columnar, while the latter occurs almost 
entirely in sheets. The vesicular trap has frequently been changed to 
aa amygdaloid by the filling of its cavities with a secondary mineral. 

Determinations of specific gravity and uiineralogical analyses of trap 
rock from various localities, fiom Nova Scotia to the CaroUnas, have 
66 
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showu that they 'are remarkably similar throughout their entire ext^nt.^ 
Their essential elements in an nnweathered condition, as shown by E. S. 
Dana, are pyroxene, labradorite, and magnetite, with occasionally some 
Chrysolite and apatite ; chlorite is often present as a result of local change. 

It has been shown by Hawes that the feldspar element is not a single 
feldspar, but labradorite and another mineral having theratio of andesine. 

The iron, in places at least, is uncombined, as has been shown by Van 
Dyck, and elsewhere appears as magnetite and titanic iron. Among 
the minerals resulting frojp secondary alteration are a great variety of 
zeolites, caJcites, etc. 

As determined by Iddings,^ the tra^) rocks are generally holocrystal- 
liue, and formed of lath-shaped basic feldspar, irregular grains and 
crystalsofaugite, grains of iron oxide, together with considerable green 
serpentine or chlorite, which is disseminated through the mass and is 
evidently the alteration product of a fourth primary constituent. Speci- 
mens collected at Orange, New Jersey,where the trap occurs in large, 
well defined columns, when examined in thin sections, however, were 
found not to be holocrystalline, but to contain a variable amount of 
glass base. The large serpentine blotches contain olivine in their 
centers, the primary mineral from which the serpentine, is formed. 
This rock is in every way identical with many medium grained basalts 
which have been i)oured out at the surface in recent times, and should 
be called basalt. The coarser grained varieties are dolerite, as deter- 
mined by E. S. Dana. The presence of hornblende as an essential con- 
stituent in the trap near Gettysburg, Pennsylvania, has been reported 
by Frazer.^ 

It has been shown by several petrographers that when the rock is 
somewhat altered, either during its extrusion, through the action of 
heated solutions, or by weathering after exposure at the surface, that 
hydration has taken place and various secondary minerals formed. 
When the trap rocks are more thoroughly decomposed, they form a 
tenaceous residual clay, usually yellowish or mottled in color, and 
showing no resemblance to the rock from which it was derived. In 
the un glaciated portions of the Newark belt the trap rocks are fre- 
quently completely decomposed to a depth of from twenty to fifty feet. 
Owing to their greater solubility than the adjacent sandstone and shales, 



I Dana, J. D. [Density aud compositiou of Newark Dolerites]: Am. Jour. Sci., 3d ser., vol. vi, 1873, 
pp. 106-107. Dana, E. S. : Trap rocks of the Connecticut valley. Am. Ass. Adv. Sci., Proc., vol. xxiii, 
1874, pp. 45-47. Van Dyck [Native iron in the trap rocks of New Jersey] : Geol. Surv. of New Jer- 
sey, Ann. Hept. for 1874, p. 57. Frazer, P. : On the traps of the Mesozoic sandstone in York and 
Adams counties, Pennsylvania. Am. Phil. Soc, Proc., vol. xiv, 1875, pp. 402-414, 431 ; Pis. 1-4. Also, 
Second Geol. Surv. of Pennsylvania, vol. c, 1876, pp. 124-129; pis. 2, 3. Frazer, P. : A Study of the Igne- 
ous Rocks. Am. Inst. Mining Eng., Trans., vol. v, 1877, p. 146. On the physical and chemical char- 
acteristics of the trap occurring at Williatns Point (Lancaster County, Pemisylvania). Am. Phil. Soc., 
Proc., vol. XVIII, 1880, pp. 96-103, and plate. Hawes, G. W. : On the mineralogical composition of the 
normal Mesozoic diabase upon the Atlanti<>/ border. IT. S. Natl. Mus., Proc., vol. iv, 1881, pp. 129-134. 
Marsters, V. F. : Tria.ssic traps of Nova Scotia. In American Geologist, vol. V, 1890, pp. 144-145. 

'The Columniff structure in the Igneous Hocks of Orange Mountain, N. J.; Am. Jour. Sci., 3d ser., 
vol. XXXI, pp. 321-331, PI. 9. 

•jAin, Pljll. Soo., Proc, vol. xiv, 1875. p. 43. 
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they frequently giye* origin tP depressions in the^topogmphy of the 
region they traverse.^ In the glaciated region the outcropping edges of 
trap sheets usually stand in bold reliefl The difference in their appear- 
ance in glaciated and unglaciated regions is due to the fact that while 
more resistant than the associated strata to mechanical erosion, they 
are usually much more susceptible to chemical changes. 

CHEMICAL COMPOSITION. 

Numerous analyses of the trap rocks have l)een made, principally 
from Connecticut valley, New Jersey, and Pennsylvania. It is not 
necessary to assemble these analyses here, as they may be found from 
the following references; but, in order to show the general comi>osition 
of the rock, the average comi)osition of eight samples of unaltered 
dolerite from New Jersey and the Connecticut valley, analyzed by 
G. W. Hawes, is inserted. 

Average composition of unaltered dolerite:^ 

Per cent. 

Silica (SiO,) 52-50 

Alumina (AI2O3) , 14-15 

Ferrous oxide (FeO) 9-24 

Ferric oxide (FeAO 1-1W> 

Mauganous oxide (MnO) 0*45 

Lime(CaO) 10'03 

Magnesia (MgO) 7-48 ' 

Chromic oxide (CriOs) 

Soda (NaaO) 2-30 

Potash (K2O) 0-69 

Phosphoric acid (PiOr,) 0-14 

Titanic acid (TiOi) 

Water (by ignition, (HiO) 0-92 

Total 99-86 

•Bull. U. S. ("icol. Surv., No. 52, pp. 15-18. 

2 Analysos of Newark trap rocks may Ixi found as follows: 

Cook, G. H. : [Nanui of analyst not given]. Analyses of trap fnun nmny localities in New Jersey; 
Gtwl. of N. J., 1868, pp. 215-218. 

Tyson, S. T.: Analysis of West Rock, Conn. Ain. Jour. Sci., 3tl ser.. vol. vi. 1873, p. 107. 

Allen, O. D. : Partial analysis of trap from near lake Saltonstall, Conn. Am. Jour. Sci., 3<1 ser., vol. 
VI, 1873, p. 107. 

Mixter, W. G. : Analysis of traps from the Palisades, N. J. Am. Jour. Sci.. 3d ser., vol. vi, 1873, p. 106. 

Hawes, G. W. : Analyses of trap from West Kock, Wintergreen lake, lake Saltonstall, South Dur- 
ham mountain. Conn.; Mt. Holyoke, Mass., and Jersey City, N. J. Am. Jour. Sci., 3d ser., vol. IX. 
1875, pp. 185-192, 454-457. 

Frazer, P. : Discussion of the analyses of trap rock from AVest Ilock, Conn., and from near York, Pa. 
Second Geol. Surv. of Pa., vol. c, pp. 118-124. 

Genth, jr., F. A. : Analyses of trap rocks from Pennsylvania. In Scccmd Geol. Surv. of Pa., vol. C 6, 
1881, pp. 94-99, 134. Analj'ses of trap from Gulf Mills, Pa. Am. Pliil. Soc, Proc., vol. xxii, 1885, p. 
454. Analysis of trap from Cornwall iron mines. Pa. Ann. Rep. 2d. Geol. Surv. Pa,, for 1885, pp. 
498-499. Analyses of trap from AVilliams l*oint, Lancaster county. Pa. Am. Phil. Soc, Proc, vol. 
xviil, 1880, p. 96. 

Genth, F. A.: Analysis of trap from near York, Pa. Second Geol. Surv. of Pa., vol. c, 1876, pp. 
122-124. Analyses of minerals and rocks from Bucks, Montgomery, and Philadelphia counties, Pa, 
Second Geol. Surv. of Pa., vol. C 6, 1881, pp. 94-99, 134. 

Chatard, T. M. : Analyses of decomposed trap from North Carolina. Bull. U. S. GUjol. Surv., No. 5S. 
1889, p. 18. 
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CHARACTERISTICS OF TRAP DIKES. 

The general trend of the dikes throughont the Newark system and 
jji the surrounding areas is northeast and southwest. Those in the 
crystalline rocks, as a rule, are narrower than those penetrating sedi- 
mentary strata. Where dikes occur in the Newark System a hardening 
and alteration in color of the adjacent s^imentary beds is noticeable. 
This change seems to be due directly to a baking of tlie strata; but in 
some sandstones, especially at the south, it appears to have resulted 
from the deposition of mineral matter by heated solution. Observa- 
tions on the change in color and texture in the strata adjacent to trap 
dikes and sheets have been summarized by W. M. Davis, ^ who has 
shown that such alterations are confined to the immediate vicinity of 
the intrusion. The alterations in color consist frequently in the dark- 
ening of the rocks. A reddening is not common, and the fallacy of 
supposing that the general reddish color of the Newark rocks is due to 
an alteration in the iron they contain, by the heat of the intruded rocks, 
is clearly proved. 

The observations of the present writer have shown that one of the 
most common changes in the color of the sandstones and shales adjacent 
to the trap dikes in Virginia and the Carolinas is an alteration to a 
deep purple color, which fades out into the normal brownish red tint of • 
the Newark rocks at a distance, usually, of two or three feet. Many 
times the presence of a dike which is deeply decomposed and does not 
appear at the surface is indicated by two parallel bands of dark purple 
shale which define its boundaries. The hardened walls adjacent to the 
dikes resist weathering more etfectually than the dikes themselves, and 
frequently stand in relief when the dike itself is depressed several feet 
below the general surface. 

In some cases the dikes have a columnar structure at right angles to 
their walls, indicating the manner in which they were cooled and crys- 
tallized. In many instances the borders of the dikes show a fine, 
cryptocrystalline structure; while the central portion, owing to their 
cooling more slowly, is coarsely crystalline. 

In the deeply decomposed dikes at the south a concentric structure 
is frequently developed by the decomposition. Rounded bowlders, 
resulting from disiutegration, frequently occur scattered through yel- 
lowish clay in dikes that are partially decomposed; but when the alter- 
ation is more complete, the characteristics of the original rock entirely 
disappears and yellowish clay alone remains. 

CHARACTERISTICS OF TRAP SHEETS. 

The trap sheets interstratified with the sedimentary beds of the New- ' 
ark system are of two classes, as has been shown especially by W. M. 



' On the relation of the Triassic traps and sandstones of the eastern United States. In Mils. Comp. 
Zool., Harv. Coll. BulL, vol. Vll, 1883, pp. 300-302. 
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Davis: First, conteinponineous sheets, or those formed by the surfa<5e 
eruption of igiieous rocks and subsequently buried beneath sedimentary 
beds; second, intruded sheets or those for(»ed in l)etween the sedimen- 
tary strata subsequent to their consolidation. 

The contemporaneous sheets are conformable with the stratified beds 
both above and below, while the intruded sheets, although conformable 
over large areas, in many instances break across tlie strata, forming 
dikes which connect the sheets at various horizons. The contempora- 
neous sheets have altered tlie sedimentary beds on which they rest, and 
are scoriaceous at their upper surfaces. Tlie strata resting upon them 
are unaltered, and may contain fragments of the underlying trap or ex- 
truded scoria, volcanic tuff, and the tiner products of eruption known 
as volcanic ash. 

The intruded sheets have metamori)hosed strata both above and be- 
low, and, cooling under pressure, are more compact throughout than 
the extruded sheets. They cooled most rapidly at their surface, and 
hence are compact and cryptocrystalline above an<l below, while their 
central portions are usually coarsely crystalline. 

These characteristics have been discussed by Davis, in connection 
with the study of the trap sheets of the Connecticut valley, and have 
been applied by Darton ' in the investigation of the trap sheets of New 
Jersey. 

GEOGRAPHICAL DISTRIBUTION. 

TRAP niKKS OUTftlDK THE XKWAKK AKKAS. 

The great extent of the series of dikes intersecting the Newark areas 
and their extension into the surrounding areas of crystalline and pa- 
leozoic rocks have already been referred to; but it is only within the 
Newark areas themselves that the distribution of the traps has been 
approximately determined. Numerous dikes have been described and 
mapped in Newfoundland, Nova Scotia, New Brunswick, Maine, Ver- 
mont, New Hampshire, and eastern Massachusetts, some of which, it 
seems probable from tlie descriptions given, belong to the series which 
traverse the Newark system, but mu(*h study is required before this 
connection can be determined with certainty. 

It has been stated by Hobbs^ that certain diorite dikes near Boston 
have generally been considered as post-Newark in age, on account of 
their lithological resemblance to the diabases of the Connecticut valley. 

On the geological map of Connecticut published by J. G. Percival in 
1842, several narrow trap dikes, somewhat disconnected, are indicated 
as traversing the crystalline region outside the Newark area. 

The work of the Second Geological Survey of Pennsylvania has shown 

the presence of several such dikes in crystalline and Paleozoic regions 

• 

' Ou the relations of the traps of the Newark system in tl»e Xew Jersey region. IT. S Geol. Survey, 
Bull. No. 67. 

'Ou the petrographical characters of the dike of diabase in the Boston basin. In Mus. Coiup. Zool., 
Harv. Coll. Bull., vol. xvi, 1888, p. 1. 
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of the eawtern part of that States One of tlie dikes starting just west 
of the border of the Newark area, near Holly Springs, Cumberland 
county, Pennsylvania, runs north with some breaks and irregularities, 
across Perry county and into Dauphin county, a distance of about 35 
miles. Other dikes traversing Paleozoic and crystalline rocks occur in 
Lancaster county, a little south of the Newark area. 

The most remarkable dike in this region, however, begins at the north, 
in Bucks county, and runs in a general southwesterly direction across 
Pennsylvania and into Maryland for a distance of 90 miles. This dike 
has been described and mapped by Lewis.' Its northern end is in the 
Newark system, but throughout the greater part of its course it trav- 
erses Silurian and crystalline strata. 

Southwest of the southern end of the dike described by Lewis, and 
jwssibly a continuation of it, is another dike, more or less broken, the 
course of which has been traced by S. H. Williams for about 30 miles. 
This dike, as I have been informed by Williams, is later than any of the 
associated igneous rocks in the region, and Avas intruded after the crys- 
talline rocks had their present attitude. Lithologically it is undis- 
tinguishable from the characteristic trap rocks of the Newark system. 
Williams has also traced the course of another dike beginning in the 
Newark area of Maryland, near the Pennsylvania boundary, and run- 
ning southward to the I^otomac. This dike leaves the Newark rocks 
about 10 miles north of Frederick, and for tlie remainder of its course 
traverses the crystalline area. 

In Virginia, west of the southern end of the New York-Virginia area, 
there are trap dikes of the same character as those mentioned above, 
which trend a little west of north and cut across the folds of the Appa- 
lachians. Again, in the western part of Virginia, on the west side of 
the great Appalachian valley, several small trap dikes have recently 
been observed by Darton; specimens from these, examined by Diller, 
are found in all cases to be closely similar to, and in one instance iden- 
tical with, those of the Newark system. 

Farther north in Virginia and the Carolinas trap dikes outside of the 
Newark areas are of common occurrence but have not been mapped, and 
little is definitely known concerning their distribution. In South Car- 
olina the same great system continues southward far beyond the last 
lemnants of the sedimentary beds of the Newark, but still retaining all 
the geological and lithological characters that distinguish it in the north. 
The dikes of South Carolina were recognized by Tuomey '^ in his admir- 
able report of 1848, and their relation to the series of similar dikes far- 
ther north fully understood. The jxuthor cited states that he traced 
the dikes referred to through Georgia, and as far as the Coosa river in 
Alabama, and also that the direction of the dikes in South Carolina is 
exceedingly uniform, varying between 15 and 35 degrees east of north, 

* A gr«at trap dike across sontheastern Ponusylvania. In Am. Phil. Soc. Proc, vol. xxii, 1885, pp. 438- 
456 and map. 
*Beport Geology of South Caroliua, Columbia, S. C, 1848, 4to., pp. 65-68. 
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and that they are but slightly incliued from the vertical. My opportuu- 
ities for observatiou iu South Carolina, although limited, are sufficient 
to indicate that Tuomey's couclusions seem iu every way correct. The 
reports of the State geologists of Georgia and Alabama contain brief 
accounts of trap dikes which are supposed to belong to the series under 
review. Such observations as have been made in this region show that 
the dikes are abundant^ and probably much more numerous than iu the 
northern part of the Atlantic coast plain. Their southern limit is un- 
known for the reason that, in common with the crystalline rocks they 
traverse, they disappear beneath the Cretaceous and Tertiary strata, 
wrapping around the southern end of the Appalachian mountains. 

This hasty sketch of the extent of the trap dikes outside of the l^ew- 
ark system will serve to show their importance in the geology of the 
Atlantic slope and suggest future lines of investigation. The length 
of the series of dikes as now known is about 1,000 miles, and its width, 
although its eastern border is concealed by more recent geological de- 
posits, and by the ocean, is not less than 200 miles. 

TRAP ROCKS OF THK ACADIAN ARKA. 

The trap rocks belonging to the Newark system in Nova Scotia form 
a bold mountain ridge extending along the eastern shea of the bay of 
Fundy from Blomidon southward to Brier island, and also many bold 
headlands and picturesque islands iu and about the basin of Minas and 
the waters connecting with it. These rocks have been studied by J. 
W. Dawson, especially, and it is to his well known work on Acadian 
geology that we owe the greater i)art of our information concerning 
them. The trappean mass bordering the bay of Fundy on the east is 
vesicular below and compact and basaltic above. It is considered by 
Dawson and Marsters ^ to have been poured out as a subaqueous lava 
flow. In a general way, at least, it is conformable with the sandstones 
and shales on which it rests, and dips westward beneath the waters of 
the bay of Fundy at an angle of about 15 degrees. Its relation to 
higher stratified beds is not known, as no upper contacts have been 
seen. The vesicular character of the lower part of the sheet and its 
marked (».outrast with the compact basalt forming the upper portion 
suggests the possibility that they are in reality two separate sheets, 
the lower one being a contemporaneous overflx)w, and the upper and 
intruded sheet of later date. 

Many of the isolated trap masses in the Minas basin and elsewhere 
rest on sedimentary Newark beds, and are probably remnants of an 
extensive lava sheet. The structure in this region is imperfectly under- 
stood, and the possible presence of faults not fully investigated. 

On the west side of the bay of Fundy, at the island of Grand Manan, 
trap rock again appears, which has been referred with more or less 
doubt to the Newark system.^ 

* Triassic traps of Nova Scotia, Am. Geol., 1890, pp. 140-145. 

* Geol. Surv. of Canada, atlas shoot, No. 1, S. W., uoto 7. 
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TRAP ROCKS OF THE CONNKCTK'UT VALLKY. 

The trap rocks of this urea have received greater attention than those 
of any other similar area, but diversity of opinion still exists as to the 
method of their occiirreace. The history of the geologic>al study of 
this area has been summarized by Davis • and need not bo. repeated 
here. 

On the accompanying map (PI. iii) the outlines of the trap out- 
crops are shown as accurately as the scale of the illustration will allow. 
Those in Connecticut are from Percival's map, with some revisions by 
Davis, and those in Massachusetts are from a manuscript map kindly 
furnished by B. K. Emerson. All of the outcrops indicated are edges 
of trap sheets more or less conformable with the associated 'stratified 
rocks. Trap dikes are seldom seen and are too small to appear on the 
maps. 

Davis's studies have shown that by far the larger part of the trap 
sheets were formed by overflows of volcanic rock during the deposition 
of the Newark strata. The trap sheet in the extreme northern part of 
the Kewark area, near Turner's Falls, Massachusetts, is of this nature, 
and so also is the great trap sheet following Mount Holyoke and Mount 
Tom and extending southward as far as Meriden, Connecticut. Tlie 
conclusion that this trap sheet was extruded at the surface and subse- 
quently buried was advanced by Hitchcock during his survey of Mas- 
sachusetts, and has since been sustained by Davis and Emerson. 

Numerous trap ridges in the eastern part of the Newark area in Con- 
necticut have also been shown by Davis to be extruded sheets, while 
the intruded sheets are confined to the western border of the area south 
of Massachusetts. This series begins at the south, at East Rock; a 
conspicuous bluff North of New Haven appears also in West Rock and 
forms the long broken ridge funning northward. The same series of 
intruded sheets appears to outcrop again in tlie Barndoor hills of 
Granby, on the northern border of the state. 

All of the trap sheets of Connecticut were considered as of intrusive 
origin by Percival, and his conclusion seems to have been accepted by 
all subsequent writers until Davis's study showed that there were 
strong reasons for believing that some of the sheets were extrusive and 
not intrusive. This opinion, although sustained by a large mass of the 
evidence, is not accepted by all students of the subject, and more de- 
tailed work evidently remains to be done before a final and generally 
accepted conclusion will have been reached. The trap sheet at Tarifi- 
ville, Connecticut, has been shown by Rice- to be of extrusive origin. 

* On the relation of the Triaasic traps and sandstoneH of th«) easteru United States. In Muh. Coinp. 
Zool., Harv. Col., Bull. vol. vii, 1883, pp. 279-281. 

The strnctare of the Triassic formation of the Connecticut valley, i^i Seveutli Ann. Kep. U. S. Geol. 
Surv., 1885-86, pp. 455-400, PI. 52. 

The lost voloanoee of Connecticut. Pop. Sci. Mo., vol. XL, 1891, pp. 221-235. 

'On the trap and sandstone in the gorge of the Farmiugton river, at Taritfville, Conn. In Am. 
Jour. Sd., 3d ser., vol. xxxil, 188G, pp. 430-433. 
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In a review of Davis's caDcliiBions, Dana* refers to the uniformity in 
thecharaeterof the Oonnecticut valley as indicating a common mode of 
ibnnatkm. The vesicular texture of the upper surfaces of some of the 
trap sheets is referred to an esca^K) of vapor, but is not considered 
as necessarily showing that the lavas were extruded at the surface. 

In a recent paper on some of the trap ridges of southeastern Oon- 
necticut, by Hovey,^ the conclusion is reached that all of the trap 
rocks in that portion of the state — considered by Davis as extnisive — 
are intrusive. 

TRAP ROCKS OF THE XKW Yf»RK-VIUGIXIA ARKA. 

In the central and northern part of this area, as in the Oonnecticut 
valley, trap rocks are abundant, and appear principally as sheets, con- 
formable more or less thoroughly with the bedding of the associated . 
stratified rocks. In the southern part of the area, in Maryland and 
Virginia, trap sheets are much less abundant than farther north, but 
dikes increase in number. This change accompanies a decrease to- 
ward the south iu the thickness of the system as it now remains, and 
favors the conclusion, that when the li^ewark rocks are deeply eroded,* 
trap sheets disappear and trap dikes take tlicir place. 

In Kew Jersey the outcropping edges of the trap sheets form bold 
ridges, trending in a general way, north and south and facing eastward. 
Their westerly slopes conform to the dip of the associated shales and 
sandstones, and are inclined westward at angles of about 15 degrees. 

The studies of Davis, and later of Darton,^ have shown that the 
trap sheets of New Jersey are of two classes, intrusive and extrusive. 
The intrusive sheets comprise the Palisade, and what is probably its 
southern extension, known as Ten Mile run, Rocky hill, Pennington 
mountain, etc., a few miles north of Trenton, and other associated ridges 
in the same region.* Tlie sheets forming the Watchung mountains are 
extrusive and are high up in the stratified beds unless a fault along the 
base of the most easterly of these ridges, believed to exist by Darton, 
can be proved. If such a fault does exist, and the basal conglomerate 

•Am. Jour. Sci., 3<l 8er., vol. xxv. pp. 474-475. Tlu» origin of tlio tr.ap rocks near New Haven, 
Conn., has been critically discussed by J. D. Dana, since thi.s papt»r was written on some of the features 
of nonvolcanic igneous ejections, or illustrated in the four '• rocks" of the Xow Haven region, West 
Rock, Pine Rock, Mill Rock, and East Rock in Am. Jour. Sci., 'M\ ser., vol. XLii. 1891, pp. 79-110, pi. 
2-7, and "on Percival's map of the Jura-Trias trap bcjlts of central ( '(ninecticut, with observations on 
the upturning, or mountain-making disturbance of the formation," in Am. Jour. Sci., 3d ser., vol. . 
XLII, 1891, pp. 439-447, PI. 16. Proofs tJiat the Hidyoko and l)c«'rficld trap sheets which are contempo- 
raneous flows has heeik given Ben. K. Emerson iu Am. Jour. Sea., 3d ser., vol. xuii, 1892, pp. 146-148. 

» Am. Jour. Sci., 3d ser., vol. xxxvin i)p. 361-IJ83, and majK 

*U. S. Gteol. Sur. Bull. 67. 

*A8 stated by Darton, Am. Jour. Sci., 3d ser., vol. xxx\nii, 1880, p. 136, Iho intrusive .sheets of New 
Jersey comprise those forming the Palisades, Sour Land mountain, Cushetunk mountain. Round nxoun- 
tain, and the series including Lawrence brook and Ten Mile Run mountain, Rocky hill, Pennington 
mountain. Bald Pate, and Jericfto hill, and the outcrops at Point Pleasant, Snake hill, Arlington, 
Martin's Dock, Neshanic, Bell mountain, Granton, and Brookville. 

The extrusive sheets include all the outcrops constituting First, Second, and Third Watchung 
mountain and the ridges to the westward and the outlying outcrop near New Germautown. 
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appears at the surface east of Paterson, it is probable that the extnision 
of these rocks took place early in the history of the system. 

The intruded sheets, although mostly near the eastern border of the 
area and near the base of the sedimentary series, are not all so situated. 
The trap of Gushetunk mountain is at the ea:treme western border and, 
in part, in contact with the bordering Paleozoic rocks. The generali- 
zation suggested by Davis, to the effect that the intruded sheets of the 
Newark system are all low down in the series, while the extruded 
slieets occur at higher levels, apparently can not now be applied in New 
Jersey; but when the structure of the New York- Virginia area is more 
thoroughly known, the hypothesis referred to may find support there 
as well as in the Connecticut valley. 

Of the intruded sheets the most interesting is the one forming the 
Palisades. It is about 400 feet thick in Jersey City, and, as shown by 
Darton, rises northward by breaking across the bedding of the strati- 
fied rocks until, at the Hook mountains, in New York, its Uase is nearly 
a thousand feet higher than in Jersey City, and its thickness 850 feet. 
When followed westward to the extreme western end of the Hook 
mountain, it appears that the intruded rock reached the surface and 
overflowed. 

Detailed observation regarding the nature and distribution of the 
trap rocks of New Jersey is given in the rejyorts of the Geological Sur- 
vey of New Jersey by Darton, in his article on the great lava flows and 
intruded trap sheets of the Newark system, and in Bulletin G7 of the 
U. S. Geological Survey, already referred to, and by Davis, in his paper 
on the relation of the Triassic traps and sandstones of the eastern 
United States. 

The conclusion reached by Davis and Darton as to the extrusive 
origin of the traps of the Watchung mountains has not been accepted 
by the geologists of the New Jersey Survey, who urge that all of the 
trap sheets of New Jersey are intrusive.* 

In that portion of the New York-Virginia area which crosses Penn- 
sylvania, trap rocks are abundant and appear both as sheets and dikes, 
but little information is at hand to determine the nature of the sheets, 
though they are spoken of by the geologists of the Pennsylvania Sur- 
vey as extrusive. The dikes are known to be numerous, and, as already 
stated, branch far out into the surrounding crystalline and Paleozoic 
rocks. In Maryland trap sheets are absent, but dikes occur which have 
been traced -for many miles, principally in crystalline rocks. South of 
the Potomac several dikes have been observed, and intruded trap sheets 
are also present, as has recently been observed by Arthur Keith, but 
sufficient observation in this region has not been made to enable one to 
determine the distribution of their outcrop. , 



•N". J. Geol. Sorv., Ann. Rep. for 1888, pp. 16-44; ibid., 1889, pp. 60-72. Frank L. Nason, On the 
Intrusive Origin of the Watchung traps of New Jersey, in Geol. Soc. Am. Bull., vol. i, pp. 562-563. 
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TRAP ROCKS OF THE NEWARK ARKAS SOI'TII OF THE NEW YOBK-VIROINIA AREA. 

Throughout tlie numerous areas of Virginia and North Carolina, south 
of the New York- Virginia area, trap dikes are abundant, but no trap 
sheets have been observed. Some of the trap rocks in the Bichmond 
area appear to be interstratifted with the coal-bearing beds, but suffi- 
cient observation has not been made to prove whether these are truly 
interbedded sheets or simply dikes breaking obliquely across the strata. 
Dikes in the southern areas are most abundant in the easterly, but are 
not entirely wanting in the westerly belt of Newark areas. TKe dikes 
observed are in general parallel with the strike of the rocks, and are 
approximately vertical. In width they vary from a few inches to 60 or 
75 feet, and have produced alterations in the texture and color of the 
adjacent rocks for a few feet along the lines of contact. In many in- 
stances the dikes may be followed for several miles across the country, 
their courses being marked usually by black, weather-beaten bowlders, 
but in no instance have they been mapped, and their number and dis- 
ti*ibution are unknown. They are indistinguishable in general appear- 
ance and in lithological and chemical characteristics from the trap rocks 
forming the great sheets of New .Jersey and the Connecticut valley, or 
from the dikes traversing the adjacent crystalline areas. 

SUMMARY BESPECTINa THE DISTRIBUTION AND AGE OF THE TRAP 

ROCKS. 

That the trap rocks traversing the Newark system in dikes and sheets 
belong to the great series of dikes intersecting the Atlantic coast plain 
from Nova Scotia to central (Georgia seems sufficiently well estab- 
lished. The trap series at the south, in common with the sedimentary 
rocks they traverse, pass beneath Cretaceous and Tertiary beds, and 
therefore their full extent in that direction is unknowTi. The eastern 
border of the belt they occupy is also concealed in part beneath the 
ocean and, in i)art, by Cretaceous and more recent deposits. On the 
west the series reaches out in long dikes jm'toss the folds of the Appa- 
lachian. 

In the crystalline and Paleozoic; areas deep erosion has occurred, and 
only dikes now remain. The overflows of lava which probably once 
existed have been entirely eroded away. In some portions of the New- 
ark areas, however, where the trap rocks, in common with the sedi- 
mentary beds, have been depressed below the base level of erosion, trap 
sheets of great thickness still remain, and in other portions, where ero- 
sion has spared but little of the Newark series, trap sheets are absent, 
but trap dikes are common. 

There is a direct association of trap dikes with the faults of the New- 
ark system, as is illustrated by the contacts in the great fault crossing 
Bucks county, Pennsylvania, and in the Wadesboro area, where the 
strata adjacent to the narrow dikes show diverse dips. From this coin- 
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cidence and the fa€t that both dikes and faults are a result of fracturing 
of the earth's crust and are hence due to the action of similar forces, it 
seems safe to conclude that both the dikes and faults are closely related 
and were probably, in part at least, contemporaneous. There are good 
reasons for believing that faulting was common at the time the Newark 
beds were being deposited, as is indicated by the great thickness of the. 
conglomerates along the borders of the areas toward which the strata 
dip, but the widely extended faulting which imparts the characteristic < 
structure of the Newark system took place after the beds were depos- 
ited and before or during the period of erosion which preceded the depo- 
sition of the next succeeding series of strjitified beds. It was in this 
interval, also, that the intruded trap sheets and dikes were injected 
into the stratified series. This is shown by the fact that the next suc- 
ceeding Potomac formation rests on the upturned and eroded edges of 
the Newark strata and on the truncated edges of the trap dikes which 
traverse them. The trap dikes in the crystalline and Paleozoic areas 
surrounding the Newark system do not assist in determining the age 
of the intruded rocks, for the reason that these terranes are all older 
than the Newark. 



CHAPTEIl YIII. 

DEFORMATION. 
INTRODUCTION. 

Throughout the Newark system the structure is monoclinal over broad 
areas. In general the strata are inclined at angles varying from ten to 
twenty degrees, but higher dips are of frequent occuiTence. There is 
an absence of folds such as characterize the adjacent Appalachian sys- 
tem, and the strata have not been crumpled, except locally along fault 
lines. Displacements trending in general in a nortli and south direc- 
tion have been shown to exist in very many instances, and are the con- 
trolling structural elements of the system. There are also a few great 
faults which trend at right angles to the prevailing strike of the rocks. 

The prevailing monoclinal structure was one of the first features to 
be observed when the study of the system began, and many explana- 
tions of its origin have been suggested. It has been explained by H. 
D. Rogers^ as being the position in which the strata were originally 
deposited. A similar suggestion was made by J. D. Whitney, after 
studying the structure of portions of the Connecticut valley area. The 
explanation advanced by II. D. Rogers Avas accepted by W. B. Rogers,^ 
W. W. Mather,^ and others, in the early days of American geology. 
More recent investigations have shown that none of the various Newark 
areas have a uniform structure throughout, and besides, the varied 
composition of the rocks and thek great thickness, as shown by direct 
vertical measurements, so completely exclude all hypotheses of oblique 
deposition that their discussion is unnecessary. 

Neither is it desirable, in the present state of geologic knowledge, to 
discuss the various suggestions that have been made with reference to 
the existing Newark areas being basal remains of great anticlinal 
ridges, or that they owe their monoclinal structure to the tilting of 
segments of the earth's crust many miles in width, without the forma- 
tion of secondary faults. 

These and other provisional hypotheses have been reviewed by Davis,* 



• Description of the geology of New Jersey. Philadelphia, 1840, j)}). 166-171. 
2Rei>ort of Progress, Geological Survey of Virginia, for 1839. 
3 Geology of New York, Albany, 1841, pp. 289-293. 

*On the relations of the Triassic traps and sandstones of the Eastern United States; in Mus. Comp, 
Zoology, Harvard College, Bull., vol. vii, 1883, pp. 302-304. 
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and their failure to explain the facts observed fully demonstrated. As 
the study of the Kewark system has advanced and become more de- 
tailed, a large number of observations have been recorded, which show 
that the various fragments of the system now remaining owe their 
preservation to the fact that they are below the horizon of present base- 
level erosion, and occupy that position in large part by reason of depres- 
sion, or the elevation of contiguous area through faulting. 

Each area is characterized by the presence of faults of all degrees of 
displacement up to many hundreds of feet, which have repeated the 
outcrops of individual strata. In many instances the fault blocks have 
been tilted in the same direction, so as to be easily mistaken for a con- 
tinuous monoclinal dip. Closer study in certain instances, however, has 
shown that each of these supposed monoclinal areas is broken into many 
independent blocks. 

The study of the structure of the system consists in determining what 
deformations, have resulted from the faulting and tilting of horizontally 
stratified beds resting unconformably on much older rocks, which are 
generally metamorphosed and highly inclined. This being the direc- 
tion in which recent investigation leads, let us see what evidence should 
be required to demonstrate that it is in reality the structure of the sys- 
tem under review. 

It has been clearly shown by Davis, in discussing the structure of 
the Connecticut area, that the larger faults found in that region must 
affect the underlying crystalline rocks. My own studies have shown 
that the same conclusion may be extended to other areas of the system. 
Should the i)lane of erosion be depressed sufficiently, it is evident that 
at horizons near the base of the Newark system, the upheaved edges of 
fault blocks composed of crystalline rocks shoold appear at the surface 
as narrow belts intersecting the sedimentary beds. Owing to the 
greater resistance usually offered by the crystalline rocks to erosion, 
such protrusions would appear as ridges, standing in relief and divid- 
ing the superimposed beds. Bordering such ridges and resting on the 
crystalline rocks, one should find outcrops of the basal conglomerate 
of the l^ewark system, succeeded by sandstones and shales. On mar- 
gins of the ^Newark areas where the line of junction with the surround- 
ing crystalline rocks crosses the strike of the sedimentary beds, there 
should be long, narrow, finger-like extensions of crystalline rock, enter- 
ing and dividing the sedimentary beds. 

Another result of the deep erosion of faulted sedimentary beds rest- 
ing on crystalline rocks would be the occurrence of narrow strips of 
sedimentary beds occupying the depressed borders of fault blocks and 
separated from larger areas by a ridge .of the lower formation. 

In the study of the various Newark areas peculiarities in outline and 
in topographic form which should be expected to result from the fault- 
ing and erosion of horizontally stratified beds resting on more resistant 
crystalline rocks as stated above have been found abundantly devel- 
oped. 
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In the present chapter the available evidence in reference to the 
stnicture of the various Newark areas will be briefly siunmarized and 
the conclusion to which it i)oint8 indicated. After ascertaining what 
the structure of the system is, the attempts that have been made to 

explain its origin will be considered. 

« ._ 

STRUCTURE OF THE ACADIAN AREA. 

• 

For our knowledge of the structure of the Newark rocks of Nova 
Scotia we are indebted almost entirely to the writings of DawsonJ 
The general dip of the rocks along the eastern border of the bay of 
Fundy is northwest at an an^le of about 15 degrees. On the New 
Brunswick shore there are several isolated areas belonging to the same 
system which dip northeastward at angles varying from 25 t-o 35 de- 
grees. These inclinations have led to the conclusion that the Acadian 
area has a synclinal structure. That such is the case, however, can not be 
accepted as a final conclusion, for the reason that a faulting and tilting 
of the strata would a(3C0unt equally well for the observed dips. In the 
eastern part of the Acadian area, about the Minas Basin andCobequid 
bay, the strata are uukjIi disturbed and dip toward all points of the 
compass, and at all angles from near horizontality up to 50 degrees or 
more. Some faults have been recognized in this region, but a charac- 
teristic fault structure, although indicated, has not been demonstrated. 
The structure is, however, certainly distinct from the great synclinal 
suggested by the opposite dips on the east and west shores of the bay 
of Fundy, and so far as recorded observations indicate falls inline 
with the prevailing fault structure characteristic of the more southern 
areas of the same system. 

The i)resence of two ridges of trap at Digby neck, in the southern 
portion of the Newark area bordering the bay of Fundy on the east, 
can apparently be explaiiuid by a fault, as can also the presence of par- 
allel submerged ridges in the adjacent portion of the bay of Fundy. 
Further field study is necessary, however, before the structure of this 
area can be considered as definitely determined; but the recorded evi- 
dence, supplemented by observations made during a brief reconnais- 
sance by the i)resent writer, certainly favors the hypothesis that the atti- 
tude of the Newark system in Nova Scotia has resulted from the tilting 
of faulted blocks. 

STRUCTURE OF THE CONNECTICUT VALLEY AREA. 

m 

This area has been more thoroughly studied than any other in the 
series, and its general structure is known, although much detail work 
undoubtedly remains to be done. Our knowledge of its structure and 
of the nature of the trap sheets that traverse it has been greatly ad- 



1 Acadian Geology, 'id ed., Loudon, 1878; pp. 86-127 and map. Supplement, pp. 2S-30. 
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vanced during the last few years by the investigjxtions of DjivisJ In 
the southern portion of the area concerning whic^h the most recent re- 
ports have been made the strata are broken by numerous faults, trend- 
ing in general north and south with the strike of the rocks. The fault 
blocks, with some exceptions, are tilted eastward at varying angles up 
to 15 degrees. Other faults trend obliquely to the strike of the rocks 
in such a way at to throw the outcrops of hard l)eds out of line. There 
is good evidence for believing that in many portions of the eastern 
border of the area there are marginal faults which cause the eastward- 
dipping strata to abut against the adjacent crystalline rocks. The 
marginal faults belong to the same system as the strike faults in the 
central portion of the area, but deserve separate mention on account of 
their great importance in indicating the former extent of the stratified 
beds now claiming our attention. 

The structure along the east margin of the Connecticut valley area, 
as illustrated by Davis, is shown in Fig. 1, in which a portion of the 
marginal fault mentioned above is indicated. The throw of this fault 
must be several thousand feet. 




Fig. 1.— Fault on east side of Connecticut valley area, after W. M. Davis. 

The determination of the structure of the Connecticut valley area 
has been rendered possible by the discovery of Davis that some of the 
trap sheets traversing it were extruded at the surface during the depo- 
sition of the Kewark sediments and were buried by later deposits. In 
the deformation and erosion of the area they play the role of hard, sed- 
imentary beds, and enable one to determine the structure in a manner 
more satisfactory than seems possible in other portions of the same 
system where sandstones and shales alone occur. Since these pages 
were written the structure of the Connecticut valley area has been still 
further discussed by Dana. ^ 

STRUCTURE OF THE SOUTHBURY AREA. 

This area may be considered as an outlier of the Connecticut valley 
area from which it is separated by about 16 miles of crystalline rocks. 

<0n the relations of the Triassic IrapH and RandstoneH of t\w EasttM-n Uuitod States; in Mu8. 
Comp. Zoology, Harv. Coll. Bull., vol.vii, 1883, pp. 249-309, PI. 9-11. Also "TriasHic formation of tlie 
Connecticat Valley," U. S. Geol. Survey, Seventh Ann. Rep., 1885-'86, Washington, 1888, pp. 455-490, PI. 
52, and the lost vokanoes of Connecticut, Pop. Sci. Mo., vol. xl, 1891, pp. 221-235. 

- "On Porcival's map of the Jura-Trias trap belts of Central Connecticut, with observations on the 
optamingor moantain*making disturbance, of the formation," in Am. Jour. Sci., 3d ser., vol. XLii, 1891, 
pp.439-447, P1.16. 
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It is ao far removed from the Connecticut valley area that its former 
coDoection iB not nsually admitted; bnt tlie fact that similar areas in 
detached fault basins are common in connection with the main areas in 
Virginia and North Carolina suggests that the Sonthbury area also 
occupies a local fault basin, and that itK preservation is.duo to the de- 
pression by faultiug of a small portion of the origiual Newark terrane 
below the present horiKon of base-level erosion. 




Fm. 2.— Uapand BwtioDofSoiitlibiiryHroii, AFter W. M. IIhvIh. 

This area has been studied by Davis,' and its structure illustrated 
by the accompanying map und section (Fig. 2). The rocks comprise 
several hundre<t feet of sandstone and conglomerates at the base; 
next, a thin, amygdaloidal trap; then 20U feet or more of shale and 
calcareous beds; then a heavy sheet of tra]t. Other superior members 
exist, but are mostly concealed by drift. The attitude of these beds is 
so well shown in the accompanying figure that further description may 
be dispensed with, 

'TT.S.IJBol.SiirYny,SflVBDtl.Aiiii. Ropl, fw IBftS-'Sfl, Wiwtiiiist.iii, 1«K«. ji. <««. 
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STBUCTUBE OF THE NEW YORK- VIRGINIA AREA. 

Although a large amount of time has been devoted to the study of 
this area, its structure has not been satisfactorily determined. 

In Kew York and New Jersey the general dip of the strata is toward 
the northwest, but many exceptions have been recorded. As shown 
by Darton and Nason, the observations of dip indicate that the strata 
are broken into blocks which have a monoclinal stnicture. Only a few 
faults have been "distinctly traced, however, and these are usually 
small. A great fault, having a throw of perhaps 2,000 feet, is (sup- 
posed by Darton^ to exist on the east side of the Watchung mountains, 
in the neighborhood of Paterson, which biings to the surface the char- 
acteristic basal conglomerate of the system. 

There are several reasons for believing that the western bordef of 
the area, from near Morristown, New Jersey, northward to the Hud- 
son, is determined by a displacement. Along this junction the Newark 
rocks dip uniformly westward to within a short distance of the line of 
contact, but the actual junction has not been seen, owing to the thick- 
ness of the superficial drift. The conditions are here apparently the 
same as along portions of the eastern margin of the Connecticut val- 
ley area, and at the junction of some of the Newark areas in Virginia 
and North Carolina with bordering crystalline rocks where marginal 
faults are known to exist. 

The line of bluffs of crystalline rock overlooking the Newark area 
from Morristown to the Hudson continues eastward and forms a bold 
line of hills, when seen from the south, through Westchester county. 
New York, and into Connecticut. The presence of a fault along the 
base of these hills, I have been informed by Darton, is indicated by an 
abrupt change in the character of the rocks. This region has been 
studied by Smock,^ who describes an abrupt change in the lithology, 
but does not explain its origin. 

Perhaps I go too far in making the above suggestion; but there are 
several indications which lead to it as a worfeing hypothesis which fu- 
ture students of the region would do well to bear in mind. The line of 
bluffs referred to northward of Morristown marks the shore line during 
certain stages of the deposition of the Newark rocks, which was possi- 
bly determined by a line of faulting that was in process, and increased 
its displacement from time to time during tjie deposition of the Newark 
beds. 

Th6 most inlportant fault observed in the New York- Virginia area 
occurs in Bucks county, Pennsylvania, and in adjacent portions of New 
Jersey. The course of this fault is known for about 40 miles and prob- 
ably has a greater length. Its general direction is north and south, 
but it is strongly curved, being concave toward the northwest. From 

»Bull. U. S. Geological Survey, No. 67, p. 18. 

'A Goological Reconnaissance in the Crystalline Rock Region of Dutchess, Putnam, and Westchester 
counties, New York. 39th Ann. Rept. of the Trustees of the New York State Museum of Natural 
History, Albany, 1886, pp. 165-181. 
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near LambertviUe, where it crosses the Delaware, for aoout 6 miles 
northwestward, it has brought to the surface a narrow outcrop of Silu- 
rian rocks on which rest the basal conglomerate of tke.Newark system. 
On the east side of th^ Delaware, in New Jersey, an outcrop of trap 
occurs in the midst of the fault rock which marks the course of the dis- 
placement, suggesting that the fracture was sufficiently deep to reach 
molten material. In general, on the north side of the fault the strata 
are inclined toward the northwest, while on the sojith they dip north- 
east. The rocks immediately adjacent to the displacement have been 
greatly fractured and slickensided, and in places where the exposures 
are obscure this fault rock enables one to trace the line of fracture with 
tolerable certainty. The strip of Silurian rocks brought up by this 
fault is represented on the large maps accompanying the reports of the 
First Geological Survey of Pennsylvania; but the structure of the 
region does not seem to have attracted special attention during the 
progress of the survey. Its position is shown on the accompanying map, 
forming PI. lY. The facts here, stated are principally from an account 
published by Lewis.* Secondary faults, at right angles>to the prevail- 
ing strike of the Newark rocks of Pennsylvania are reported by Lewis, 
but these are of small importance in a study of the general structure. 

In a section across the eastern rocks of southeastern Pennsylvania, 
from near Dillsburg, S. 47^ 31' E., to Beelers Cross Road, by Frazer,^ 
a uniform southwesterly dip is given, ranging from 16 to over 40 degrees, 
excepting near the west end of the section, where a broad, gentle syn- 
cline is introduced. The dips and rock structure recorded in describ- 
ing this section might apparently be equally well explained by the intro- 
duction of faults. Unless the exposures are as complete as represented 
by Frazer, it does not seem safe to assume such a great thickness as 
his section indicates, or to introduce a synclinal structure, which is ex- 
ceptional for these rocks. A portion of the western border at CornwaU 
iron mine, near Dillsburg, has been shown by J. P. Lesley and E. V. 
d'lnvilliers^ to be determined by a great displacement, whicli brings the 
westward dipping strata of the Newark system in abrupt contact with 
Paleozoic strata. 

The most recent studies of the Newark system in Pennsylvania have, 
in general, not indicated the presence of a faulted monoclinal structure. 
The absence of easily recognizable strata, as in many other parts of the 
system, unfortunately renders it difficult to determine the structure of 
the region. Many observations of dip and other phenomena have been 
recorded by the Second Geological Survey, but no digest or systematic 
study of these observations has been made. Until this is done by one 



*A great trap dike across soiitbeast^m Pennsylvania. In Am. Phil. Soc. Proc, vol. xxii, 1885, pp. 
438-456. Map op. p. 40. 

* Second Gcol. Surv. of Pennsylvania, Report of Progress in the counties of York, Adams, Cumber- 
land, and Franklin. Vol. C 2, 1875. Harrisburg, 1887, pp. 265-270. PI. op. p., 264. 

■ Second Geol. Surv. of Pennsylvania. Ann. Rep. for 1885, pp. 496, 498, 506. 
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familiar with the region it is impracticable to draw any general conclu- 
sion from the many observations recorded. 

The eastern border of the Newark system in Pennsylvania, Maryland, 
and Virginia is irregular, owing apparently to inequalities in the floor 
on which the stratified beds were deposited, or possibly to subsequent 
disturbances. These inequalities have been exposed at the surface by 
erosion, and indicate that along this border the Newark bexls have but 
little thickness. In some places they have been cut through by stream 
erosion so as to expose the crystalline rocks beneath. 

The structure of the southern portion of the New York- Virginia area 
has not been determined. The inclination of the beds south of the 
Potomac is in general northwestward, and to a casual observer the 
strata appear to have a continuous monoclinal dip from side to side. 
The rocks, However, are mainly shales and shaly sandstones^ and the 
presence of faults would be diflBcult to determine. 

At Brooklyn, a few miles west of Centerville, Virginia, there is a 
series of parallel ridges trending nearly north and south, which i)resent 
sharp escarpments to the eastward. These ridges owe their prominence 
to the outcropping edge of a trap sheet which has been broken by 
faults. The trap sheets in each fault block have a dip of about 25^ to 
the northwest, corresponding with the inclination of the associated 
shales and sandstones. The presence of trap sheets in this region, it 
is to he hoped, will assist in the fature study of its structure in the same 
manner that ^^pfiilar Sheets in the Connecticut valley have led to the 
determination of the deformations that there ocxiurred. 

STRUCTURE OF THE BARBOURSVILLE, STOOK^ILLE, DANVILLE, AND 

DAN RIVER AREAS. 

These areas fall in line with the southern extension of the New York- 
Yirginia area, and have the same general structure. The strata of 
which they are composed dip westward, and in many places abut against 
the bordering crystalline rocks. The presence of marginal faults has not 
been determined by direct observation, but the persistent westward dip 
of the Newark strata, close to the line of junction, can not be explained 
unless such faults are postulated. In the Dan river area especially, 
the high dip of the Newark system, amounting in many instances to 
fully 50 degrees within a few rods of the line of junction with tlie crys- 
talline rocks, is a very strong indication of marginal faulting. The 
western border of each of the areas here considered is composed of 
coarse conglomerate, derived from the crystalline rocks toward which 
the strata are inclined. In general the conditions are the same as along 
the northwestern border of the New York- Virginia area and the eastern 
border of the Connecticut valley area. 

In the Barbour sville area the structure is obscure and greatly dis- 
turbed. The presence of coarse conglomerates along both its western 
and eastern margins indicates that the strata have not great thickness. 
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The dips observed at several places are uniformly westward, at angles 
of about 20 degrees. No faults or folds have been discovered, but may 
exist, as the exposures are not good. The area is bordered on all sides 
by old hills, and forms a topographic basin whitjh owes its origin to the 
greater ease with which the stratified rocks yield to erosion. 

In the Scottsville area the dip is westward throughout, at angles 
varying from 15 to 20o. No structural features exeei)ting the dip of 
the strata have been observed. 

The Danville and Dan river areas are remarkable for the high incli- 
nation of the strata comxK)sing them. In many places, throughout 
continuous sections over a mile in length, the beds have a persistent 
westward dip at angles varying from 35 to over 50^. The White Oak 
mountains forming the most conspicuous portion of the Danville area 
are composed of sandstones and shales, and stand in relief and form 
an exception to the statement made on a prexjeding page to the eflfect 
that the Newark areas at the south are usually lower than the crystal- 
line areas bordering them. The trend of the range is a little east of 
north, but does not coincide with the strike of the strata (composing it, 
which is nearly northeast and southwest. 

The Danville area terminates abruptly at the south, ami appears to 
have been separated from the Dan river area by a profound displace- 
ment trending northwest and southeast, or at right angles to the pre- 
vailing strike of the rocks. The abrupt manner in which the strata at 
the northeast extremity of the Danville area abut against iJie crystalline 
rocks, when followed northwestward along the strike, is well shown 
near the little hamlet of Cascade. The junction of the two formations 
is a straight line at right angles to the strike of the Newark beds. 
Along the line of junction the Newark strata dip northwest at angles 
varying from 30 to 35°. 

This locality has not been thoroughly studied, but from the recon- 
naissance made it seems as if the Newark strata had been depressed 
into the crystalline rocks along the junction of two faults which meet 
each other at nearly right angles. In a newly constructed mill race, 
situated between Cascade and the neighboring railroad station, the 
following detailed section was measured : The section is 1,370 feet long 
as measured at the surface, and runs at right angles to the strike of 
the rocks. The dip throughout is northwest 30 to 33o« The rocks 
were well exposed, and show no indications of faults or folds, excepting 
that the hard sandstone strata are very similar in composition, and are 
repeated with surprising regularity in certain portions. Only a few 
rods northeast of this section, i. e., in the direction of strike, the strati- 
fied beds end abruptly, and are replaced by crystalline rocks. The 
measurements given below show vertical thickness; the first or highest 
member in the series is at the west, where the dam from which the race 
starts is situated. 
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Vertical nfction, near Cascade^ North Carolina. 

Feet. 

Compact black slate, becomiug sandy iu weathered outcrops 33*0 

Compact gray sandstoue / 2*5 

Black shale, poorly exposed 122-0 

Hard, gray sandstone '. 2*0 

Thin-bedded sandy shale, passing into sandstone below 19*0 

Compact gray sandstone 2*5 

Sandy shale 30 

Compact gray sandstone 2'q 

Shale, light-colored, even-bedde<l 19*0 

Hard sandstone, with partings of shale 3*5 

Shale, yellowish, sandy 19*0 

Sandstone, hard, bluish, resembling gneiss 3-5 

Shale, yellowish..' 12*0 

Sandstone, compact, somewhat broken 2*5 

Shale....*. 8*0 

Sandstone, compact 3*0 

Shale 120 

Sandstone 2*0 

Shale 6*0 

Saildstone 2*0 

Shale, broken, exposures obscure 8*0 

Sandstone, hard, bluish, resembling gneiss 6*0 

Shale 19*0 

Sandstone, hard, bluish, resembling gneiss 6*0 

Sandstone, compact 5*0 

Sandstone, shaly 5*0 

Shale, black 10 

Sandstone, shaly 2*0 

Sandstone, shaly, irregular, disturbed 3*5 

Shale, black 1*0 

Sandstone, compact, even-bedded 2*0 

Sandstone and shale, in thin layers 4*0 

Slate, black 2*0 

Sandstone, compact •. 3*0 

Shale or slate, black 5*0 

Sandstone, in thin layers with shaly partings, even-bedded 15*0 

Shale, yellowish, micaceous, black at bottom 3*5 . 

Sandstone, compact, bluish 5*5 

Slate, black, shaly 35 

Sandstone, with shaly partings, posing below into slate 13*0 

Shale, black' 40 

Sandstone, compact^ bluish 2*0 

Shale., black, yellowish on weathering 7*0 

Sandstone and shale, in thin layers 9*5 

Sandstone, shaly ^ .' 5*0 

Sandstone, .compact, bluish 10*0 

Shale, yellowish * 200 

lJ[nexpos6d 100*0 

Shale, sandy 220 

Sandstone, compact, bluish 2*5 

^ • — ^——^ 

Total vertical thickness, about . . .s. 473*5 
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Another section exhibiting the characteristics of the strata of the 
Dan river area occurs at Leekville, and resembles closely that given 
above excepting that on the west it passes into a heavy granitic con- 
glomerate, which in limited exposures can not be distinguished from 
the undisturbed granitic terrane borderinrg the Newark area on the 
west. 

The system throughout the Dan river area is characterized by the 
presence of heavy beds of black slate and of dark colored shales, resem- 
bling closely the medial i)ortion8 of the Richmond and Deep river 

areas. 
All through the Dan river area the rocks are inclined westward, 

and no faults of any considerable extent have been observed, although 
small ones in much disturbed sandstones and shales may be seen in 
cuts along the Cape Fear and Yadkin Yalley railroad. A marginal 
fault, on the west side of the area near Leeksville, is suggested by the 
high westward inclination of the conglomerates close to their junc- 
tion with the granitic rocks on the west. The Dan river area, as shown 
on PI. I, is the most southern of the western belt of Newark areas, the 
northern terminus of which is on the Hudson. Throughout this entire 
series the general dip is westward, except in Pennsylvania, where the 
terrane curves to the west and the i)revailing dip is northward. 
Throughout the entiie belt, however, the dip is toward the ancient 
shore fiom which the debris forming the Newark beds was derived. 

In Virginia and North Carolina there is another belt of Newark areas^ 
to the eastward of the one here described, in which the prevailing dips 
are to the southeast. Between these two belts is the small Farmville 
area, in which the strata are greatly disturbed and dip sometimes to 
the westward and sometimes to the eastward. 

STRUCTURE OF THE FARMVILLE AREA. 

In crossing this area from east to west, one finds that the strata have 
diverse inclinations and change abruptly from northeast to northwest 
dips. During my reconnaissance of the area, in 1885, the presence of at 
least four north and south faults in the central portion of the area was 
determined. The area as a whole, however, is, topographically, a basin 
surrounded by hills of crystalline rocks, and exx)osures are too indefi- 
nite to admit of a ready determination of its structure. On its eastern 
border, about 2 miles north of Farmville, the presence of a heavy mar- 
ginal fault is clearly shown in recent mining explorations. At this local- 
ity the Newark system is composed of fine, light colored sandstones 
and shales, with several much disturbed coal seams, and abuts against 
granite. The stratified rocks near the line of contact are much dis- 
turbed, broken, and slickensided. They are not shore deposits, no 
coarse conglomerates being present, but offshore and swamp accumu- 
lations. That their abrupt termination against the granite has resulted 
from displacement and is not due to original deposition is beyond 
question. 
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lu the small detached area about 6 miles south of Earmville the 
rocks are priucipally shales, with some saudstone layers and occa- 
sional coal seams. Coarse conglomerates do not api)ear at the surface. 
The prevailing dip is northwest, 20 degrees. No folds exist, and the 
presence or absence of faults has not been determined. 

STRUCTURE OF THE RICHMOND AREA. 

PREVIOUS OBSERVATIONS. 

In Lyell's well known essay on the Richmond coal field,^ and in 
other writings by the same author, the rocks of this area are considered 
to have been deposited in a lo<*al basin of about the same extent as the 
present coal field, and to have a synclinal structure. These conclusions 
have been repeated by. nearly all subsequent writers on the subject 
with the exception of W, M. Fontaine, whose work will be noticed later, 
and F. H. Kewell,* who has shown that the coal seams were not accu- 
mulated in the restricted basin, and do not thin out at the outcrops, as 
previously considered, but are faulted and crushed. 

The occurrenceof a double line of coal outcrops along the eastern mar- 
^ gin of this area was rexjognized by Rogers,^ during his survey of Vir- 
ginia, and considered to be a result of faulting. He believed, however, 
that the Newark strata in the Richmond area and elsewhere were de- 
posited in an inclined position, as had been explained by H. D. Rogers, 
and did not determine it« structure or advance any definite ideas con- 
cerning the deformations that had taken place. 

The presence of faults on the eastern border of the area is indicated 
in a section published by Taylor * in 1835, unaccompanied by any dis- 
cussion^ 

This area has been studied by Fontaine,^ in connection with other 
areas of the same system. His conclusions respecting its structure are 
stated as follows : 

My examiuation of some of thefinger-Uke remnants of the Mesozoic, now found at 
the northern end of this iield, thrust out in the Azoic^ put me in possesHion of what 
I think is the explanation of the peculiarities of the structure of this field, and of 
the^interior helts. The history of these areas, briefly stated, seems to be as follows : 

The strata were laid down in depressions, Avhich, originally shallow, were subse- 
qaently deepened by a more or less rapid subsidence. The subsidence was due, as 
preyioasly stated, to the operation of a lateral thrust. It continued until faults and 
overtuTOed anticlinals were produced. In the interior belts (the New York-Virginia, 
Barboursville, ScottsviUe, Danville, and Dan river areas) these operated to produce 
a constant northwest dip. This resulted from the fact that the western sides of the 
severed earth prisms dropped, producing, sometimes, by a roll of the prisms, an 
upthrow of the eastern side. Tliis appears to occur in some of the faults of the 
Richmond coal field also. When the strain did not result in producing rupture and 



1 Geol. Sob. London, Quart. Jonr., vol. in, 1847, "^ 261-280, Pis. 8, 9. 

*TbeBlolmiond Coid Field, Virginia. 6«ol. Mag., London, Dec. 3, vol. vi, 1889, pp. 138-140. 

' Beporta on the Geology of Virginia for 1835, p. 55, and for 1840 

^BoDnaylvai^A Geol. Soc., Trans., vol. i, pp. 275-294, Pis. 16, 17. 

*Kote8 on the Heaoaoic of Virginia. Am. Jonr. Sci., Bd series, vol. xvii, 1879, pp. 36-37. 
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faulting, it caused the development of an anticlinal, affecting but a narrow belt, 
which Avas overturned to the etwitward, thus producing also a continuous northwest 
dip. Where the strata have suffered enormously from erosion, and where almost 
precisely similar beds are formed by the similar conditions of deposition found 
repeated at different horizons, as is often the case in the interior belts, it is almost 
impossible to detect reduplications by faulting and folding. Wlien the period of 
faulting was reached eruptions of trap took place. It will thus be seen that the 
continuous dips would by no means give a true indication of the thickness of the 
series. 

In the Richmond coal field the faults and narroAv overturned folds are not of sufficient 
magnitude to produce, as in the interior belts, continuous dips, but suffice only to 
render very variable and uncertain the dip and position of the strata toward the 
cen^r of the field. The general result seems to haA^e been to flatten the dip here 
and to steepen it on the western side. Some of the twists in the strata produced by 
the overturned anticlinals are of extremely Hunted extent. I have seen them only a 
few feet wide. 

The direction in which the lateral thrust operated in this field wa« from east to 
west, and it seems not yet to be exhausted, for this region is often affected by minor 
earthquakes, and at intervals of ten or fifteen years by A^ery poAverful ones ; the last 
occurring a few years ago. The shocks pass from east to Avest. It is probable that 
the gradual depression of the coast is connected with this Avestward thrust. 

A detailed account of the strata penetrated during mining oper- 
ations near Midlothian has been given by Heinrich^ and the structure 
indicated in the plates which accompany his paper. 

« 
PERSONAL OBSERVATIONS. 

The observations of the present \\Titer made in 1885 seem to warrant 
the conclusion that the Eichmond area has been greatly disturbed by 
fracturing, especially along its eastern and western margins, and that 
as a whole it owes its preservation to faulting which carried the strata 
below the horizon of subsequent base-level erosion, or else elevated the 
contiguous areas. The faulting that has taken place along the margins 
of the area indicates that the strata were formerly more extended than 
now. Erosion has been great, and it is evident that what now remains 
of the Newark strata is but the remnant of their original extent. 

Section along the James riv&r,— The only natural section of any con- 
siderable extent in this area is along the left bank of the James from a 
point on the east nearly opposite the site of Bellona arsenal, westward 
to Dover, a distance of between 7 and 8 miles. At eaeh end of this sec- 
tion the rocks are much disturbed and broken along north and south 
displacements. The general dip at each end is toward the center of 
the area, at angles varying from 15 to 70 degrees. In the central portion 
of the section, for a distance of about 4 miles, the strata form a broad, 
gentle synclinal, the central part of which is nearly horizontal^ the dips 
on the eastern and western borders varying from 5 to 8 degrees. Near 
the west end of the section, at Bosr bel, there is a mass of crystalline 
rocks included between highly inclined Newark strata. This is formed 



^ Mesozoic formation in Virginia. In Am. Inst. Min. Eng., Trans., vol. vi, 1879, pp. 221-224, P18.1-2. 
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by the toDgue-like prolongation of crystalline rock which enters the 
Newark area from the north and extends across the James river as 
shown on the map forming PI. v. The presence of this wedge of crys- 
talline rock, disturbing the continuity of the sedimentary strata, is due 
to a fault which has brought up the floor on which the Newark rocks 
were dei)osited, together with the basal conglomerate which rests upon 
it. On the east side of the wedge near the Dover mines the Newark 
rocks are disturbed and faulted, and have a general southwest inclina- 
tion at angles varying from 15 to 20 degrees. On the west side the 
stratified rocks are also much disturbed and faulted, and in general dip 
eastward. 

West border of the area. — The Dover mines, on the north side of the 
James, and the Powhatan, Norwood, and Old Dominion mines, on the 
south side of the river, are ranged in line along the west border of the 
area, and may be considered as constituting a single district. In this 
distrfct, as has been demonstrated by mining operations, the inclina- 
tions of the rocks change abruptly from northwest at some locali- 
ties to southeast at others near at hand, the inclinations vary- 
ing from 15 to 20 degrees. This diversity is explained by the fact 
that the district has been broken by approximately north and south 
faults, and that the included beds have been variously tilted. The 
structure is especially well illustrated in the Norwood mine, in which 
the coal in certain of the fault basins has been worked out and the 
forms of the troughs demonstrated. These mines are located on the 
low bluft bordering the flood plain of the James, and the coal comes^to 
the surface, although the lines of outcrop are concealed by superficial 
clays and gravels. The coal is worked by means of ^mopes'' following 
the dip of the seams. In the workings which were open in 1885 the 
dip is westward at an angle of from 20 to 25 degrees. The main slope 
had been excavated, following the inclination of the strata, for about 
300 feet, and exposed sections of two coal seams, both of which are 
irregular in thickness, owing to disturbances along small faults. Three 
principal faults were exposed at the time of my visit, all remarkably 
uniform in strike and hade, and in the direction in which the fault 
blocks had been tilted. The displacement amounted to 5 or feet in 
each instance, and the fault planes are inclined eastward at angles of, 
from 60 to 70 degrees with a horizontal plane. Each of the fault blocks 
is tilted at an angle of 20 to 30 degrees toward the northwest. At the 
bottom of the slope another fault 6f greater magnitude was encoun- 
tered, the hade of which is westward at an angle of 20 to 30 degrees. 
Along each line of faulting the coal had been pinched out to a mere 
*' stringer" of comminuted and slickensided fragments. The fractur- 
ing and crushing were so complete near the lines of disturbance that the 
fragments of coal and associated shale are intimately mingled, much to 
the detriment of the former. In many cases the slickensided fragments, 
measuring an inch or two in diameter, can be removed with the hand. 
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Owing to the drag of the strata on the thrown side of the faults, the 
dip of the beds seems to be in opposite directions from the lines of dis- 
placement, and decreases in inclination a few feet distant. This occur- 
rence has led the miners of this district to apply the term " roll ^ to 
these disturbances. In some instances it was apparent that motion 
had taken place throughout a belt of comminuted and slickensided 
fragments or "fault rock," several feetbroa<l, thus rendering it impossi- 
ble to indicate a precise line of fracture. 

These displacements are accompanied by a thinning of the coal a^jdr 
cent to the planes of fracture and a thickening in the central portion 
of the fault blocks. This phenomenon has been observed in many 
other mines in the Eichmond area and is probably the explanation of 
the great thickness reported in some of the coal seams along the 'east- 
em margin of the area and in detached basins adjacent thereto. 

Ua^t border of the area. — In the i\eighborhood of Midlothian there is 
a double line of coal outcrops separated by a strip of crystalline rocks 
having a breadth of approximately 2,000 feet. The western line of 
outcrop marks approximately the boundary of the main coal field, while 
the eastern line is formed by coal seams in detached basins. Mining 
in this region has demonstrated that there are at least two sepai*ate 
basins in the outlying strip of coal-bearing rocks. These are the Black 
Heath and Green Hole areas, widely known during early muiing opera- 
tions in Virginia. Other small areas are indicated on some maps as 
falling in line witli these, but whether they form separate basins or not 
is uncertain. So far as the dominating structure of the region is con- 
cerned, all of these small local areas may be coiisidefed as one. 

In the eastern border of the main area at Midlothian the strata, 
although disturbed by many small faults, are inclined westward at an 
angle of between 15 and 20 degrees. In the outlying local basins the 
strata are reported to be inclined from each side toward the center, so 
that each stratum forms two parallel lines of outcrop. It is also re- 
ported that the coal seams are thin along their outcrops and thicker in 
the central part of the basins. The stiTicture of these basins was not 
accurately recorded during the time that coal was being removed and 
it is now impracticable satisfactorily to renew their study. From such 
observations as I was able to make, aided by the writings of Lyell and 
the verbal reports of miners who heli)ed to win the coal, I judge that 
the strata dip to the westward, but that the softer layers, including the 
coal, were dragged along the plane of faulting and thus simulate a 
sharply folded synclinal. The fault which cut off the basins follows 
their western border and hades eastward. 

The small detached area in which the Deep river mines are situated, 
north of the James and about 3 miles east of the east border of the main 
area, is another illustration of the occurrence of a narrow strip of New- 
ark rocks occupying a detached fault basin. The main fault to which 
this little area owes its depression, and consequent preservation, follows 
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its west border. The bluff of crystalline ro<;ks overlooking it on the 
west is in reality the heaved side of the fault, the strike of whicli is 
about northeast and southwest and the hade eastward. In this area, 
as in the Green Hole and Black Heath basins, some of the soft strata 
appear to have parallel lines of outcrop. The line of supposed outcrop 
along the west side of the basin, however, is due to the drag of theeoal 
and associated shales along the fault plane. As in similar basins south 
of the James, the coal is thin at the outcrops and thickens in the cen- 
ter of the fault blocks. As in the areas mentioned above, the struc- 
ture simulates an abruptly folded synclinal, with strata thickening in 
the center. The coal in this area is much broken and slickensided, and 
secondary faults were encountered during mining operations. The roof 
of shale above the coal is in many places a mass of comminuted and 
slickensided fragments, which in some instances duriftg mining oper- 
ations flowed out from openings like so much gravel. Here, as else- 
where in the secondary areas and in the bordering outcrops of the 
Richmond coal field, the difficulties and uncertainties of mining were 
greatly enhanced by the faulting and crushing that the strata had suf- 
fered. 

At Clover hill, in the southern part of the eastern border of the 
Richmond coal field, coal has been mined for a long series of years. In 
1885, this was the only point at which active mining operations were 
being carried on. The " incline '' whifch was being worked followed the 
slope of the coal seams for about 250 yards. The dip of the strata is 
northwest 20 to 35 degrees, and the strike S. 10^ 30' W., agreeing very 
nearly with similar measurements at Midlothian. At the date men- 
tioned, mining operations were limited on the west by a fault, striking 
about north and south, the throw of which was undetermined but ex- 
ceeds 50 feet. In the mines there are several minor faults, parallel to 
the one on the west, some of which have a displacement of 40 to 50 
feet. The structure, although seemingly more regular than the Mid- 
lothian or Norwood, is essentially of the same character; that is, the 
rocks are faulted, but the strata in each fault block return with remark- 
able persistency to about the same dip. 

A marginal fault along portions of the east border of the Richmond 
coal field, which brings the broken edges of the Newark strata in direct 
contact with the surrounding crystalline rock, has been determined. A 
cross fracture is indicated by a break and ofi'set in the line of coal out- 
crops just east of Midlothian. The tongue of crystalline rock penetrat- 
ing the main Richmond area at the extreme northern end, as shown on 
n. V, seems also to be due to a fault which has brought up the 
crystalline floor on which the Newark rocks rest. The actual presence 
of such a fault, however, has not been demonstrated by observation. 

Failures in mining due to geological structure, — It is safe to say that a 
large part of the failures which have attended the Avorking of the coal 
in the Richmond coal field are due to the faulting and crushing that 
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the rocks' have suffered. Mining has been attempted only along the 
immediate borders of the main area and in the small secondary basins, 
that is, in localities where the greatest amount of disturbance has 
occurred. The central and undisturbed portion has never been ex- 
plored. A few drill holes midway between Midlothian and the Old 
Dojniuion mine .would demonstrate whether the coal in the central por- 
tion of the SeTd is sufficiently thicft and ofgnefc-a qmiM l j tt w ii itipwrid 
repay mining at the considerable depth at which it occurs. While the 
central iwrtion of the field is practically without faults, it is possible 
that it is traversed by sheets and dikes of trap, the effect of which on 
the coal, whether to decrease or increase its value, can not be predicted. 
Absence of oil and gas. — Although mining in the Eichmond coal field 
has been retarded by the escape of natural gas and by spontaneous com- 
bustion, the faet that it has been penetrated by mines and drill holes 
without developing any reservoii^s of oil or gas of economic importance 
must be considered as sufficient evidence that such dex>osits do not ex- 
ist. The broken condition of the strata and the attitude in which they 
occur are in themselves sufficient indication that reservoirs of oil and 
gas need not be looked for. / 

STRUCTURE OF THE DEEP RIVER AREA. 

The most usual dip of the strata in this area is southeast at an average 
angle of perhaps 15 degrees. Faults are exposed in several of the ex- 
cavations along the railroads crossing the area, and changes of dip occur 
adjacent to many of the trap dikes which break through the stratifieA^^ 
beds, indicating that they were intruded along displacements. 

On the east side of the area, near Carey, and again on the wes— ^ 
border, a mile or two north of Egypt, there are notches in its outlin^^ 

which probably indicate the presence of faults. The junction of th 

Ifewark rocks and the adjacent crystalline rocks of tl\e eastern borde^^ 
where it is crossed by the Piedmont Air Line Eailroad, IJ miles we& 
of Carey, is well exposed. The Newark strata at the junction consi 
of a coarse, brecciated conglomerate, dipping westward and resting c^^j 
the crystalline terrane from which they were derived. These coars^f 
beds belong to the basal conglomerate of the series, and agree in ^m^U 
essential features with the same stratum where exposed along portions o/ 
the west margin of the same area and in adjacent secondary areas. Tfae 
most remarkable evidence of faulting in this region is furnished by^ ^ 
narrow strip of Kewark strata adjacent to the west border of the maifl 
area, immediately west of Lockville. The trend of the axis of this out 
lier is parallel with the margin of the main area, and distant less than 
a mile from it. In the central part of the strip the strata dip a little 
east of north at an angle of 20 degrees. On the west side of the area, 
and resting on crystalline rocks, is the coarse basal conglomerate of 
the Newark. 
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On Kerr's^ geological mai) of North Carolina, three small detached 
areas of the Newark system are represented as occurring about 20 miles 
east of the eastern border of the main area and IQ miles south of 
Raleigh, but no observations on the character or structure of these 
outliers are known. 

Without entering into a detailed account or uBiiiti i u i HuH g Mwwl»]|y 
the writer in the Deep river area, if may be stated that the evidence 
throughout is decidedly in favor of the prevailing fault structure. 
There is an absence of anticlinals and synclinals, and also an absence 
of a continuous monoclinal dip throughout the area, as has been stated^ 

STRUCTURE OF THE WADESBORO AREA. 

In this, as in the Deep river area, the prevailing dip is southeast, 
but there are many exceptions in which the inclination is reversed 
along lines of displacements or adjacent to trap dikes. There are also 
outlying or secondary areas that still further illustrate the fault struc- 
ture of the region. 

The best section obtained in tjiis area, and perhaps the most in- 
structive that can be found anywhere in the Newark system, is exposed 
along the Carolina Central railroad from Lylesville westward through 
Wadesborb, to the western margin of the area. The width of the New- 
ark rocks along this line, including two tongues of crystalline rock 
penetrating the sedimentary series from the north, is about 16 miles. 
The section referred to above, as measured during my reconnaissance 
in 1885, is shown on PL ix. On the same plate is a more detailed 
section of a portion of the general section, in which the characteristic , 
structure of the Newark system is well illustrated. West of Lyles- 
ville for about 1 mile the rocks are gi*anitic and deeply decomx>osed. 
Bordering the granite on the west are the Newark beds. The Newark 
strata adjacent to the eastern border of the area are composed of the 
debris of granitic rocks, plainly derived from the crystaline area on the 
east. At the immediate eastern end of the Newark section there are 
certain structureless, mottled clays, which were apparently deposited 
above the Newark strata and may possibly belong to the Potomac for- 
mation; but the relations of these deposits have not been satisfactorily 
determined. The dip of the Newark beds for about a mile westward 
from the eastern margin, as shown on the accompanying sections, is 
westward at angles varying from 10 to 20 degrees. The dip then 
changes abruptly near a trap dike, and the strata are inclined south- 
eastward at an angle varying from 15 to 25 degrees. This general in- 
clination prevails all the way across the remainder of the section until 
the crystalline rocks interrupting the continuity of the Newark beds 
just east of Browns creek are reached. 

In this section over fifty trap dikes were observed, ranging from a 
few inches to over 50 feet in width, and at least fourteen displacements 

I In Rep, Oeol. Siirv. of North Carolina. Raleigh, 1875. 
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of considerable but usually undetermined throw were noted. As the 
rocks were seen for less than half the distance included in the section, 
there being no exposures where the railroad is constructed by filling, it 
is probable that less than half the dikes and faults that exist have 
been seen. The most typical as well as the best exjwsed portion of this 
section is in Bogans cut, about 3A miles west of Wadesboro, which is 
indicated at the- bottom of PL ix. In this cut there are four well 
exposed faults, besides abrupt changes in the inclination of the strata 
adjacent to the trap dikes. The displacements in each instance have 
a throw of less than 50 feet, and with one exception are normal faults, 
hading westward. The exception is a reversed fault, as shown in the 
section, a photograph of which is reproduced in PI. xii. Comminuted 
rock occurs along the immediate plane of the fault, and a triangular 
block of sandstone is included in it. The structure in Bogans cut is 
rendered unusually plain by the contrast of reddish brown shales and 
gray sandstones brought into abrupt contact by the displacement. The 
fault planes in each instance are smooth and slickensided; the striations 
on the smooth slopes record vertical movements. 

A mile and a half west of Bogans cut the basal conglomerate of the 
Newark system comes to the surface with an easterly dip of about 25 
degrees, and rests on crystalline strata. West of this junction the crys- 
talline rocks are well exposed for nearly a mile to the eastern border 
of the valley of Browns creek. There is then an unexposed area about 
a mile broad occupied by flood plain deposits, but it is probably underlain 
by Newark strata. On the west border of the flood plain the Newark 
system again appears, dipping eastward at a high angle, and continues 
to be again exposed occasionally for 2J miles along the railroad. In this 
portion of the section the rocks are shales and sandstones, traversed by 
many trap dikes and broken by several faults. The basal member of 
the series again appears, as shown on PI. ix, with an easterly dip of 
about 40 degrees, and resting upon metamorphosed rocks. West of 
this junction the metamorphosed rocks form the surface for about 300 
feet, when the basal conglomerate again appears, this time dipping 
westward at an angle of about 20 degrees. A fault between theNewark 
strata nnd the metamorphosed rocks is hereplainly indicated by a band 
of comminuted fragments. The conglomerate on both sides of the up- 
thrnst slates is composed of the same rock in rounded and angular 
masses, and was evidently of local origin. West of the last exposure 
of the basal conglomerate, the characteristic shales and sandstones of 
the Newark system continue to be exposed westward along the railroad 
for several hundred feet. The crystalline rocks then begin and con- 
tinue indefinitely. 

In the section just described the basal conglomerate is exposed four 
times by faulting. There are also, as we have seen, many faults not of 
sufficient vertical extent to bring up the basal member of the system. 
The disturbances that the rocks have undergone are still further illus- 
trated by the great number of trap dikes penetrating them. 
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The Wadesboro area as a whole is depressed below the level of 
the surrounding plateau of crystalline rocks, thus indicating that the 
rocks composing it are more easily eroded than the surrounding ter- 
ranes. When the crystalline rocks penetrate the Newark area, they 
form bold hills and by their relief enable one to judge of the structure 
of the rocks beneath. South of Bogans cut, near Whites store, there is 
a high north and south ridge composed of crystalline rocks traversing 
the Newark system, which is probably the upheaved side of a fault 
and may be an extension southward of the ridge which appears on the 
west side of Browns creek farther north. 

The structure of the Wadesboro region is still further illustrated by 
two small outlying, areas belonging to the same syst/cm. These are sit- 
uated to the eastward and are indicated on Kerr's geological map of 
North Carolina. These were examined by the writer in 1885 and are 
supposed to occupy fault basins, as in the case of the numerous outly- 
ing ai'eas previously noted. The first of these visited is about 3 miles 
east of the eastern border of the main area in the valley of Mountain 
creek. It is between 2 and 3 miles long from north to south and perhax)s 
a quarter of a mile broad. The dip of the strata is in general south- 
eastward at an angle of 10 degrees. South of this, and about 4 miles 
west of Bockingham, is another similar area, separated from the main 
area by about 8 miles of crystalline rock. In this intervening belt 
there are trap dikes identical with the numerous dikes of the Newark 
system, and in the Bockingham area there are other dikes of the same 
character. The area near Bockingham is nearly 2 miles broad, with 
possibly a ridge of metamorphosed rocks in the center, and coarse con- 
glomerate is exposed along its western border. The strata above the 
conglomerate are normal sandstones and shales dipping eastward 15 
degrees. 

My notes show many other details of structure which are in harmony 
with the general conclusions presented above, and strengthen the 
hypothesis that the Wadesboro area, like others in the system to which 
it belongs, is characterized by diverse monoclinal structure due to the 
tilting of faulted blocks. 

SUMMARY. 

The brief account given in this chax)ter of our present knowledge of 
the structure of the Newark system, shows that it is monoclinal through- 
out. - The structure is due to a fracturing of the rocks along hues having ^ 
in general a northeasterly and southwesterly trend, and a tilting and 
perhaps oVerthrusting of the included blocks. In many instances the 
fault blocks are inclined in a uniform direction, and when the similarity 
in strata renders it difficult to detect repetitions, the system appears 
to be a continuous mass of vast thickness. Some of the faults observed 
are of sufficient magnitude to bring^to the surface the crystalline or 
Paleozoic rocks on which the system rests. Others expose the basal 
Bull, 85 7 
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couglomerate, but the greater number are small, and owing to the aim- 
ilarity of the strata affected by them are difficult and many timea 
impossible to trace. 

"While faults are numerous, pronounced folds are absent. Broad, 
gentle undulations do occur, however, esjiecially in the broader areas, 
and in the Connecticut valley and TSew Jersey, explain in part, the 
curvature of tbe outcrops of some of the trap sbeots. 

An examination of the entire system showis that faulting is as impor- 
tant an element iu the structure of the Atlantic coast plain as it is in ' 
the Great basin. These two regions have this important dift'erence, 
however: In the Great basin the fault scarps stand in relief and form 
monntain ranges, while along the Atlantic coast the relief has been 
subdued by erosion, and for the most part a featureless plain takes the 
place of the monntain uplifts that would otherwicio appear. 

It is to be supposed that the faults traversing the Kewark rocks are 
but a portion of a great system which affects a, large part, and perhaps 
the entire region of metamorphic rocks, in the midst of which remnants 
of the Newark system have been preserved. 

OBIGIN OP FAULT STBIJCTURE. 

The only hyiwthesia that has been advanced in explanation of the 
characteristic fault structure of the Newark system was proposed by 
Davis,' iQ discussing the defoimation of the recks of that system of the 
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Connecticut valley. Starting with horizontal Newark strata deposited 
on the truncated edges of highly inclined crystalline beds, Davis shows 
that a force of compression, acting at right angles to the bedding^ of 
the crystalline rocks, would increase their inclination and cause the beds 
of which they are composed to slip one on another. The entded surfiice 
forming the floor on which the Newark beds rest would tlius become 
faulted along lines of strike. The faults would be cairic*! upward 
through the superjacent stratilied beds, and produce a series of mono- 
clinal fault blocks, the prevailing dip of which would be in one direction. 
This explanation will be readily understood by reference to the accom- 
panying diagram (Fig. 3), copied from Davis's paper already referred to, 
in which the Newark strata of the Connecticut valley are shown in the 
attitude they held up to the initiation of their present structure. Two 
dikes have been introduced, one on the left to show the supposed source 

' IT. S. Geol. Surr.. 7tli Aim, Rpt., 188i-'Wi, WasliingMin, 1S»8, p|i. 486-190. 
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of the iatnided trup alieetM, aiid ouo on the right to explain tlui Ht-.ccerMivc 
overdows of tiap that appeared at tinms during the de[>re88ioii of the 
Connecticut valley area aud the uccanmlation of the Newark strata. 
DexKKiitioD is supposed to have continued a^ long as depression wan in 
progress, hut was stopped when the fiintlauiental sehints hegan to be 
affected by lateral compression. The compntsHion oiumMl tlie strata in 
the schist to slip one on another, thus increasing their dips, and in 
some instances carrying them over beyond the vertical. 

The result of the compression and slipping of the schistose layers, 
as jMtstulated above, on the stratified beds resting on them is shown In 
Fig. 4. The sUbs in the underlying sthists are sep vi itcd by faults, 
and their beveled cd^ts aie canted o\er at an an^le equal h) their 
change of dip Tlu ovtrlyiut, beds, unable to suppoit themtselvcs on 
this uneven til oi lii\«.bt,tn broken into f lult blocks and tilttd in a 
uniform direction 






The occiuTeuce of reverse faults has also been considered by Davis, 
and their origin explained by a curvature of the underlying schistose 
strata in place of the more regular bedding previously indicated, as 
shown in the following diagram:' 

This attractive hypothesis finds some support outside of the Con- 
necticut valley area, in the fa«t that the strike of the numerous fiialts 
in the Newark rocks south of Connecticut, is in a general way parallel 
with the trend of the strata in the associated crystalline rocks. The 
actual tracing of faults, however, from the Newark area into the adja- 
'■^nt crystalline, has not be«n done. The most favorable locality for 

-nti'-iuing the study is unquestionably the Wadesboro area, where 

T structure of the (irystalliae floor beneath the Newark system can 
De determined with some degree of accuracy, and the conditions for 
tracing faults from stratified to crystalline locks arc better than in any 
other area. 

As shown in a preceding section of this pajier, a general study of the 
structure of the Newark system should include the consideration of the 
origin of the trap dikes and sheets which traverse it. Like the faults, 
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V 

these are due to a disturbance and breaking of the strata. While it is 
highly probable that the faulting and injection of igneous rocks are 
portions of the same process, yet this has not been proved. It may be 
presumed, if the subsidence of the region of accumulation in Newark 
times was due to displacements, as is suggested, by marginal faults 
along the borders of certain of the areas, that the contemporaneous 
overflows of igneous rock came to the surface through fissures thus 
formed. Subsequent faulting may have been accompanied by the in- 
jection of dikes and intrusive sheets. If such an association of faults 
and trap rock can be shown it follows, on the hypothesis of the origin 
of the faulted structure proposed by Davis, that the trap dikes iikthe 
crystalline area should follow lines of bedding. Observation in this 
connection is very incomplete; but so far as is known the dikes referred 
to do not follow the lines of bedding, but cross them in an irregular 
manner. 
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CIf3S.rTER IX. 

FORMER EXTENT. 






Considerable diversity of opinion has arisen concerning the original' ^ 
extent of the rocks of the Newark system. The conclusions of geolO•^^' . 
gists in this connection fall in two groups: First, those implying that /. - 
the present detached areas of the system are local deposits which were 
originally but little, if any, greater than at present; second, those 
implying that the detached i)ortions of the system as they now exist 
are remants of terranes much larger than any of the areas now re- 
maining, a very large and perhaps the greater part of the original 
deposits having been removed by erosion. For convenience the com- 
mon element of the first group of explanations will be called the local- 
hoMn hypothesis^ and that of the second group the broad-terrane hypo- 
thesis. 

THE LOCJAli-BASIN HYPOTHESIS STATED. 

This hyi)othesis has been advanced more or less definitely by a num- 
ber of writers. 

In describing the rocks of the Newark system about the Bay of 
Fundy, Dawson^ states that when they were deposited, the form and 
contour of the country already made some approach to what it still 
retains, and that the sedimentary strata were deposited in a bay coin- 
ciding with the present Bay of Fuhdy, but a little wider and larger. 

The Connecticut valley area and the much larger New York- Virginia 
area are also considered by a number of geologists as representing 
about the original boundaries of the estuaries or lakes which became 
filled with sediment during the Newark period. 

This view is expressed by Newberry * in an essay on the geological 
history of New York, island and harbor, in the following language : 

The trough between the New York axis and the Bine Ridge was occnpied by water, 
and in this trough the Triassic [Newark] shales and sandstones were deposited. A 
similar trough east of New York, where now is the valley of the Connecticut, was also 
a lagoon or estuary in which similar sediments accumulated. 

These conclusions are again stated in a recent monograph of the fossil 
fishes and fossil plants of the rocks under consideration.^ 



I Acadian Oeolo^, 3d. ed., 1878, pp. 86, 87. 

» Pop. Sci. Monthly vol, xni, 1878, p. 644. 

• U. S. Geological Survey, Mon., vol. xrv, 1888, p. 6. 
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Somewhat similar conclusions have been reached by Davis,^ and may 
be found in his rec^lb contribution to the study of the structure of the 
Connecticut vaUfeyTegion. 

The most ^efifeite statement of the local-basin hypothesis that has 
been publisSe^-is Emerson's graphic description of the condition of the 
Connecticut Valley at the time it received its filling of sandstone: * 

If one -vill picture the broad vaUey [of the Connecticut] from Pellianj across to 
Westbamptmi [Massaclinsetts] as a half mile clef per than the pcesent river, and im- 
agin^'t^V cocky surface of the upland as half a mile higher than now, with the canal- 
lik^^ltannel filled by the fiord waters to a height above the level of Mount Holyoke, 
wKilfe'iChe bordering streams swept sand and gravel into the basin and strong cur- 
TtftitB spread the material over its bottom, he will have a rude outline of Triassic 
/•^^warkj times in the valley. 

' The picture suggested by this clear description is of a plateau region 
' cut by a profound canyon a mile in depth, where now the Connecticut 
flows. 

Percival ^ remarks that the two Newark areas of Connecticut are of a 
local, isolated character, each forming a complete system in itself, and 
apparently independent of any more extensive formation. 

Dana * has expressed the opinion that the Connecticut valley was an 
estuary during the Newark period, and had its violent floods, which 
may have beeij for a part of the time enlarged by the water and ice of 
a semiglacial era. J. Le Conte^ also considers the Connecticut valley 
to have been a restricted basin during the Newark period. 

The small Newark areas in Virginia and North Carolina, which con- 
tain coal, have been regarded as owing their origin to the filling of 
local basins which were swamps during portions of the Newark period.* 

Similar opinions have been expressed more or less definitely by other 
writers, but without making further quotations I will attempt a gen- 
eral statement of the local -basin hypothesis: 

During the Newark period the Atlantic border of the continent was 
about in its present position, and the land had about its present relief. 
Then, as now, there was a Piedmont plain, and in this plain there were 
long, narrow basins, formed in the region of the Connecticut by erosion, 
apparently, but in the other cases probably by orographic movement, 
which held lakes, or being connected with the ocean, formed estuaries, 
fiords, etc. Into these basins the debris from the adjacent land surface, 
composed of crystalline rocks, was carried and deposited. Since the 
filling of the basins the strata accumulated in them have been tilted, 
but beyond this there has been no pronounced orographic movement 
and no very considerable amount of erosion. 



» U. S. Geological Survey, Seventh Ann. Kept., 1888, pp. 461-462. 

*In Gazetteer of Hampshire county, Massachusettn. [From] 1654-1887. Compiled by W. B. Gray, 
Syracuse, New York. [1888] p. 18. 

* Rept. Geol. of Connecticut, 1842, p. 430. 

* Am. Jour. Sci., 3d ser., 1879, vol. xvil, p. 330. 
« Elements of Geology, 2d ed., 1882, j). 453. 

« Kichmond Coal Fields, Virginia, by W. Clifford, Manchester [England] Geol. Soc. Trans., vol. xix. 
JS8^, p. 333. 
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THE BROAD-TEBEANE HYPOTHESIS STATED. 

The former connection of various Newark areas south of New York 
was implied in the explanation of the origin of the prevailing dips 
exhibited by these rocks in New Jersey and Pennsylvania, advanced 
by Eogers,^ in 1840. This £^uthor states that the rocks referred to 
seem to have originated in a long, narrow trough, which had its source 
as'far south at least as the eastern base of the Blue Eidge in Virginia 
and North Carolina, and probably opened into the ocean somewhere 
near the present position of the Earitan and New York bays. 

The former extension of the flocks of the Newark system beyond the 
boundaries of the areas now remaining, although suggested by Maclure ^ 
as early as 1817, seems to have been first clearly indicated by Kerr, ^ 
who sought to explain the opposite dips of the rocks of the Deep river 
and Dan river coal fields of North Carolina on the hypothesis that the 
two areas were formerly united and owe their separation to the upheaval 
and erosion of the belt of country between them, the portions remain- 
ing being in a general way of the nature of bordering or basal rem- 
nants of a great anticlinal. 

The union of the various areas south of New York, in which sedi- 
ments were deposited during the Newark period, into one great estuary 
having its capes at Trenton, New Jersey, and Manhattan Island, New 
York, has been suggested by Lesley.* 

The hyi)othesis proposed by Kerr in reference to the former union of 
the Deep river and Dau river coal fields, was received with favor by 
Bradley,** who extended it to the Connecticut valley and the New York- 
Virginia areas. Some arguments tending to show that the rocks of 
the Newark system in New Jersey and in the Connecticut valley were 
originally coi^nected were advanced by the present writer several years 
ago, and need not be restated.^ The various areas of the Newark sys- 
tem in Virginia, according to Heinrich,' were formerly connected, and 
their continuity was broken by a slow and unequal movement of the 
floor of crystalline rocks on which they were laid down, accompanied 
by the erosion of the elevations thus formed. 

Briefly stated the broad-terrane hypotheses claims that the various 
areas of the Newark system now remaining are remnants of much 
broader terranes, and that many and perhaps all of them were origi- 
nally united. More than this, the hypothesis implies that marked 
orographic movements, accompanied by upheaval, faulting, and diking, 
have aftected the beds since they were deposited, and that they have 
suflered very greatly from erosion. 



'Description of the Geol. of New Jersey, final report, Philadelphia, 1840, 12mo., p. 115. 
'Observations on the Greology of the United States, Philadelphia, 1817, p. 41. 

* Hep. of the Q^ol. Sorv. of North Carolina, vol. i ; Raleigh, 1875, p. 141. 

* Cited in Coal Begions of America, by J. Macfarlane, 3d ed., New York, 1877, p. 512. 
*Am. Jonr. Sci., 3rd ser., vol. xii, 1876, p, 289. 

•New York Acad. Sci., Ann., vol. i, 1878, p. 220-244; also in Amor. Nat., vol. xiv, 1880, pp. 703-712. 
'Am. Inst. Mining Eng., Trans., vol. vi, 1879, pp. 227-274. 
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With this brief statement of the case let us endeavor to determine 
on what facts the two hypotheses rest. 

EVIDENCE FAVORING THE LOCAL-BASIN HYPOTHESIS. 

No definite statement of observations tending to show .that the vari- 
ous areas of the Newark system did not extend much beyond their 
preseijt boundaries has been made and perhaps should not be expected. 
That the various areas are now isolated, and are formed of debris 
derived from crystalline rocks of the same character as those now bor- 
dering them, seems to be all the direct evidence there is that they were 
originally deposited in independent basins. 

In reference to the Connecticut valley area, W. M. Davis states that 
"its original area was greater than at present, as there has been 
demonstrable loss by marginal erosion, but it is generally thought that 
the loss has not been very great.'' In continuing the discussion he 
says:^ 

We are not, however, confined to this conclusion hy a very strong line of. argu- 
ment. The rapid change from finer standstones and shales which generally appear 
in the central part of the formation to the coarse sandstones and conglomerates that 
characterize the margin is usually cited as implying a narrow limitation of the area 
of the deposits, but it is not yet demonstrated that the finer central strata are the 
equivalents of the coarser marginal layers. Tlie latter may mark localities on the 
advancing shore during suhmergence that were favorahle to the formation of coarse 
deposits, while the former may correspond to a later date of more general submer- 
gence ; moreover, in some cases the finer shales approach close to the present margin 
of the formation. No isolated outliers of the formati<^i have yet been discovered, 
unless the little Southbury- Woodbury area in western Connecticut be so regarded, 
hut the region around the area that is still covered hy the Triassic [Newark] rocks 
lias been elevated to an altitude and during a time sufficient to have suffered much 
loss by post-Triassic erosion. The general freedom of the same surrounding region 
from the igneous rocks so closely associated with the Triassic formation in its vari- 
ous areas along the Atlantic slope may also suggest its escape from Triassic suh- 
mergence ; but in our present state of knowledge concerning the cause of this pecul- 
iar association it can hardly he employed in this argument. It therefore doe^ not 
seem impossible that the original Triassic area may liave been much larger than the 
present, hut the burden of proof lies clearly in those who would c(mtend for what 
now appears to be so far beyond the necessities of the case. 

EVIDENCE FAVORINO THE BROAD-TERBANE HYPOTHESIS. 

The data on which this hypothesis rests have been presented in the 
preceding pages, and although it is not necessary to reassemble it, we 
may designate the classes into which it naturally falls. First. The 
stratigraphic incompleteness of all of the Newark areas now remain- 
ing. Second. The presence of marginal faults which have determined 
the limits of some of the areas in certain directions. Third. Evidence 
of great erosion since the Newark rocks were deposited. 

It is well known that when water basins become filled by sediment 

> Seventh Ann. Rep. U. S. Geol. Survey, 1888, pp. 461-462. 
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washecL in from the shores, the material deposited has an orderly 
arrangement, the coarser portions being dropped near shore, while the 
finer portions are carried farther ont. The slow subsidence of a basin 
which is being filled in this way would result in the formation of a basal 
conglomerate with layers of fine sediments superimposed upon it, A 
hoi^izontal section of such a deposit taken at any horizon above the 
basal conglomerate first laid down would show a central area of fine 
material surrounded by a fringe of ,coarse detritus. 

In no instance in the various Newark areas now remaining does such 
an arrangement appear. Along portions of the margins of some of the 
areas referred to coarse deposits are found, but in other parts of their 
borders the rocks are fine grained and of the nature of off-shore deposits. 
The necessary conclusion seems to be that the terranes now remaining 
do not represent the original extent of the deposits at any stage. 

The presence of faults along the margins of several of the Newark 
areas show that their present limits have, in part at least, been deter- 
mined by displacement and subsequent erosion. The marginal faults 
referred to frequently bring fine grained Newark rocks in direct con- 
tact with bordering areas of crystalline rock, thus proving Conclusively 
that the original extent of the sedimentary beds was beyond the limits 
indicated by this present outcrop. 

Evidence of great erosion since the Newark period is furnished by 
the topographic relief of the outcropping edges of intruded trap sheets, 
which were originally forced in among the sedimentary beds and cooled 
far below the surface. Since their intrusion, the system has .been tilted 
and reduced nearly to a base level by subaerial erosion. To bring 
about the conditions now prevailing very large portions of the original 
deposits must have been removed. 

The occurrence of soft strata of shale and sandstone dipping in one 
uniform direction over large areas, which are now nearly at base level, 
demonstrates that much erosion has taken place. The amount of this 
erosion can not be quantitatively determined, but I think that every 
geologist who has studied the matter will agree with me that many 
hundreds and possibly thousands of feet of strata have been removed 
from the areas in question. This again implies that the areas now occu- 
pied by the system are remnants of the original deposits. 

The Potomac formation rests unconformably on the Newark, the un- 
conformity being due to the erosion of the lower rocks previous to the 
deposition of younger beds upon them.^ There is also evidence that the 
Newark rocks were again exposed to erosion previous to the deposition 
of the Cretaceous. Another elevation of the Atlantic sea border, fol- 
lowed by a reduction to base level, followed the deposition of the Cre- 
taceous rocks, and removed them from large areas now occupied by the 

' Three formations of the Middle Atlantic Slope, by W. J. McGee. Am. Jour. Science, 3d series, vol. 
ZXXT, 1888, p. 13^. 
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Kewark system, as has been quite clearly demonstpated by Davis.^ 
During these various stages of erosion when the country, occupied in 
part by the I^ewark system, was being reduced again and again by sea 
level after upheavals, all of the Kewark rocks above the horizon of base- 
level erosion were cut away. The port ons now remaining appear to 
owe their i)reservation, as previously stated, to their having been 
depressed along lines of displacement below the horizon at which sub- 
aerial agencies could act. 

The considerations mentioned, and some others which are more diffi- 
cult to state briefly — as the relations of drainage on the Atlantic slope 
to the Newark areas, and the absence of overflow of volcanic rock on 
crystalline and Paleozoic terranes surrounding the islands occupied 
by the Newark system — all tend in one direction, and furnish cumula- 
tive evidence tending to show that the Newark rocks were formerly 
much more extensive than at present, and that many of them must 
have been united. 

OBJECTIONS TO THE BROAD-TERRANE HYPOTHESIS. 

Although the broad-terrane hypothesis has met with but a limited 
number of adherents, only a few specific objections have been made to it. 

Newberry^ observes that it seems scarcely probable that some thou- 
sands of feet of Triassic [Newark] rocks, including thick beds of hard 
and resistant trap, should have been so completely carried away from 
the interval of 100 miles now separating the Connecticut valley and the 
New York- Virginia areas that not a trace of them should anywhere be 
left. It should be borne in mind, however, in this connection, that an 
outlier — ^the 'Southbury area — does exist in the interval mentioned. 
This area is shown on PI. iii. It is situated 16 miles west of the west 
border of the Connecticut valley area, and probably owes its preserva- 
tion to its having been depressed below the plane of base-level erosion 
to which the country has been reduced and to the numerous sheets of 
trap which traverse it Whether other trap sheets existed in the 
interval mentioned is not known, and but scanty suggestions that such 
was the case can be derived from such studiesof this area as have been 
made. 

It is implied in the objection cited above, that trap rock is much 
more difficult of erosion than the sandstones and shales with which it 
is associated in the Newark system. Under such climatic conditions 
as now prevail in Virginia and North Carolina this is not the case. 
The trap dikes are there deeply decayed, and frequently so' soft, even 
at a depth of 60 feet from the surface, that they can be molded in one's 
fingers like potter's clay. Instead of forming prominent ridges their 
presence is not indicated in the relief of the country. 

Not only are dikes under certain conditions easy of erosion, but it is 



> The Geographical Development of Northern New Jersey, in Boston Soc. Nat. Hist. Proc, vol. xxiv, 
1889, pp. 265-427. 
'The Geol. Hist, of New York Island and Harbor. Pop. Sci. Monthly, vol. xiii, 1878, p. 646. Also 
Z7. S. Geol. Survey f Monograph vol. xiv, 1888, p. 6. 
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an accepted principal in geology that tlie amount of erosion in any 
region depends on time and opportunity rather than on lithological 
conditions. Were the rocks of the Newark system, including thick 
sheets of trap, elevated sufficiently to secure rapid transportation, their 
erosion would be certain. The laws of subaerial decay and erosion apply 
to hard as well as to soft rocks; the length of time required for the 
removal of hard beds is great, but is not infinite. 

The Cretaceous rocks of Long Island, it has been observed by New- 
berry,* rest directly on the crystalline schist«s, with no trace of the 
Newark system between. It is claimed that *' this would indicate that 
the Trias [Newark] of the N/ew Jersey basin never reached over that 
portion of the divide," 

On a previous page of this paper I have cited evidence which shows 
that the rocks of the Newark system were upheaved and eroded to a 
base level before the deposition of the Potomac formation or the Cre- 
taceous. Beneath portions of the Cretaceous of New Jersey, near its 
western border, as has been shown by Cook,^ only a few feet of New- 
ark sandstones and shales intervene between the Cretaceous and the 
crystalline rocks. This remnant is of fine material, not a coarse shore 
deposit. The absence of the Newark system in a similar position on 
Long Island seems clearly to indicate that the pre-Cretaceous erosion 
was there a little more complete than at the locality referred to in New 
Jersey. 

The conclusion that there was a line of elevation through New York, 
Trenton, etc., after the Newark period and before the depositiion of suc- 
ceeding formations, certaikily seems to be warranted from our present 
knowledge of the region. That this line of elevation has undergone 
post-Cretaceous movement is indicated by the present attitude of the 
Cretaceous beds. 

CONCLUSION. 

My conclusion from a study, not only of the writings of all who have 
published on this subject, but from personal observation, is that each of 
the Newark areas was originally much larger than now, and that there 
is a strong probability that all of the areas between Massachusetts and 
South Carolina were originally united. It is quite possible, also, that 
this great area was connected with the Acadian region, but observa- 
tions to support this hypothesis are wanting. 

• U. S. <jeoL Survey, Monograph vol. xiv, 1888, p. 6. 

•U. S. OeoL Survey, Monograph vol. ix, 1885, p. x. See also record of wolls at Perth Amhoy, N. J. 
QbdL Surrey of New JerBey, Ann. Bep. for 1885, p. 111. 



CHAPTER IX. 

CORRELATION. 
GENERAL PRINCIPLES. 

The phenomena by means of which the relative age of terranes may be 
more or less definitely determined are of two principal classes, physical 
and biological. 

PHYSICAL PHENOMKNA AS A BASIS OF CORRELATION. 

The physical evidence on which strata may be correlated is of varied 
character, but in general may be classed in the divisions given below : 

Superpofiition. — The simplest case in which the relative age of strata 
may be determined is when they are comformably superi)osed one upon 
another. The highest in the series is then the youngest. The relative 
position of beds as is well known may be modified or even reversed by 
folding, faulting and overthrust, and in the correlation of strata by 
vertical sequence these modifying conditions have to be eliminated. 
Overflows of volcanic rocks and ejections of volcanic ash may play the 
role of sedimentary beds and form a time record by means of which 
the relative age of terranes not themselves in contact may be deter- 
mined. 

Contained fragments. — One series of rocks may contain recognizable 
fragments of another series. Manifestly the strata containing such 
fragments are newer than the strata from which they were. derived. 
This is a common means of determining the relative age of conglomer- 
ates and is applicable also in some instances to volcanic rocks. 

Relation to systems of foldSy faults and di]ces.— The relative age of rock 
series not in direct contact may sometimes be shown by their mutual re- 
lation to widely spread geological structure. For example, in the Appa- 
lachians a characteristic structure has been impressed upon the strata 
from the Coal-measures downward; consequently any rocks in this region^ 
not affected by the corrugations characteristic of the Appalachian struc- 
ture, may be assumed to be of later date than the Coal-measures. In-a 
similar way the relation of strata to a well determined series of faults 
or to a persistent system of dikes may be of service in indicating their 
relative age. 

Relation to unconformities. — ^A series of rocks resting unconformably 
on a lower series in one region and conformably on a lower series in 
another region, the relative age of the two lower series may be inferred. 

108 
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In such an instance the lower bed conformabJe with the upper would 
be expected to be later than the unconformable lower series, for the 
reason that great unconformities result from slow changes and are wide 
reaching in their effects. They leave a record which provisionally, at 
least, may be used as a time record. The conditions here postulated, 
while serving as a suggestion to the field geologist, would require addi- 
tional evidence before being accepted as a definite means of correlation. 

Relation to glaeiation. — ^Widespread glaciation, by leaving character- 
istic records, enables the geologist to separate the beds deposited before 
its occurrence fii'om those of subsequent date. 

Idthological similarity. — ^The identity in age of various strata is some- 
times suggested by their lithological similarity, but this is an uncertain 
indication^ and except in regions of limited extent is apt to lead to 
eiToneous conclusions. The lithological character of clastic rocks may 
depend on the physical conditions under which the debris composing 
them was formed. For example, the conditions which influence the 
disintegration of rocks are wide-reaching, and the characteristics of 
the rocks resulting from the assorting and deposition of such debris 
may be sufl&ciently constant over wide areas to be of assistance in 
determining relative age. To illustrate, the rocks forming the surface 
may suffer decomposition over a region of broad extent, and the result- 
ing debris acquire certain characteristics, as a uniform red color, for 
example, due to the incrustation of ferruginous clay on the grains com- 
posing it. The removal and deposition of this incrusted material might 
produce rocks of similar appearance over broad areas and even in sep- 
arate basins. 

Eocks subjected to heat, pressure, crust movement, etc., have fre- 
quently acquired a schistose structure, due to rearrangement of the 
mineral matter composing them — that is, they are metamorphosed. 
Such alterations have been used as a basis for deciding on the age of 
strata, nearly all metamorphosed rocks having formerly been considered 
as Archean ; but it is now known that strata of any age may have 
undergone the changes referred to above. Conditions may be postu- 
lated, however, under which metamorphism might be of service in 
determining the relative age of terranes. For example, a metamor- 
phosed terrane may be considered as the record of a wide reaching 
physical and chemical change, thus making a definite time record. 
Terranes found by contact or by contained fragments to be younger 
than the metamorphosed terrane may be assumed to be younger than 
other terranes with which they aie not in contact, but which can be 
proved to be of the same age as or older than the metamorphosed ter- 
rane. True, the metamorphism of even the same stratum might not be 
confined to a single period, but to the field geologist such an associa- 
tion as suggested above would furnish a working hypothesis to be 
proved or disproved by additional evidence. 
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Summary concerning physical phenomena. — Besides direct contaict of 
terranes and the evidence furnished by included fragments, which are 
the most definite means of correlation, the relative age of the elements 
in a geological series may be determined more or less accurately by their 
relation to physical events which were wide-reaching in their effects; 
among these the most common are folding, faulting, diking, volcanic 
eruptions, metamorphism, and glaciation. The degree of confidence to 
be placed qu correlations depending on relations to these phenomena 
must be determined by the nature of the evidence in each case. Close 
correlation of strata, except by contact and unbroken stratigraphical 
succession, is not possible by means of the relations here indicated, but 
when these various methods are taken in connection with other records, 
they become important. 

Chemical phenomena considered. — ^The classification of volcanic rocks, 
spring dex)osits, precipitates from inclosed lakes, etc., according to 
their chemical composition, is fruitful of results, but is foreign to the 
present discussion. The chemical changes involved in disintegration, 
decomposition, lithification, etc., may be included under lithological char- 
acters. In the lithological comparison of clastic rocks their mineralogi- 
cal nnd chemical characteristics are considered, but the classification of 
strata with reference to relative age, on purely chemical grounds, has 
not been found practicable. 

A sequence in phemical changes might accompany the cooling of a 
molten globe and result in the formation of a stratified crust having a 
definite chemical arrangement, but that such was the case with the 
earth has not been determined. 

In the correlation of ordinary sedimentary beds chemical may be in- 
cluded with physical phenomena, and need not be separately discussed 
at this time. 

LIFK KKCOKDS AS A BASIS OF CORRELATION. 

The study of fossils has shown that life began on the earth in low, 
simple forms, and progressed with unbroken continuity throughout all 
subsequent geological ages, with the production of higher and higher 
forms and greater and greater specialization as it advanced. During 
this development many forms became extinct and were succeeded by 
other forms. The length of time during which individual species were 
persistent was sometimes short and at other times embraced geological 
ages; soinetimcs they even extended throughout nearly the entire life 
history of the earth. Biology thus furnishes a record extending from 
the dawn of life to the present, day, by means of which the relative 
dates of various physical changes may be more or less definitely deter- 
mined. It has been assumed that this record affords a ready and in- 
fallible* means of determining the age of all rocks in which organic 
remains occur. This seemingly simple and direct method of correlation, 
however, has many limitations which it will be well to glance at before 
attempting to apply it. 
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Imperfections of the geological record. — Throughout the time that life 
has existed on the earth there has beeu land and water, and the land, 
wherever it appeared, has been subjected to disintegration and erosion. 
The debris thus formed has been carried into the sea and into lakes and 
contributed to the formation of sedimentary deposits. In these depos- 
its the remains of plants and animals have been buried and i)reserved. 
Large portions of the strata with these records impressed ux)on them 
have been raised above the ocean and subjected to denudation, and the 
material removed from them contributed to the formation^ of later 
deposits, in which other life records were preserved. In many cai^es 
these later deposits were, in their turn, upheaved and another cycle of 
erosion and deposition initiated. In this way large portions of the 
material composing stratified rocks has been worked over and o^er and 
large portions of the life records obliterated. Again, large portions of 
the sedimentary rocks have been metamorphosed and all their fossils 
destroyed. In other instances the strata have been subjected to pres- 
sure and to the passage of solutions through them, and their organic 
records crushed and obliterated or removed in solution. The lack of 
dense t]issues in many animals and plants renders it evident that the 
preservation of any records of their existence, even under the most 
favorable conditions, must be an extremely rare event; for this reason, 
if for no other, our knowledge of past floras and faunas must always be 
incomplete. 

The life records, as we now find them, are also imperfect, owing to 
the fact that many animals and plants, especially those inhabiting the 
land, did not live in situations where their remains were likely to be 
preserved. The deep sea, also, has its fauna, which, owing to the slow- 
ness with which sedimentation takes place in the depth of the ocean, 
and to the persistence of oceanic basins, is even of rarer occui'rence in 
a fossil condition than the fauna of the land. The animals whose 
remains are most frequently found in the rocks are those that inhabit 
the littoral zone, where sedimentation has always been the most active 
and where slow subsidence is frequently in progress. 

In these several ways, and in others that might be mentioned, the 
records of the succession of plant and animal life found in the rocks 
are incomplete and fragmentary. It is not necessary at this time to do 
more than glance at this subject, as it has been ably treated by many 
wrfters, especially by Darwin, and the term ^^ incompleteness of the 
geological record " has acquired a well understood meaning. 

Imperfections of our ]cnowledge of the geological record, — ^Besides the 
incompleteness of the geological record itself, there is the incomplete- 
ness of our knowledge of that record, such as it is, which must be con- 
sidered in attempting to generalize upon the life history of the earth 
as now known. Ko better proof that our knowledge of the geological 
life record is incomplete can be asked than the volumes on paleobi- 
ology filled with descriptions of new forms of life which appear from 
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year to year in increasing instead of diminishing ii umbers. Explora- 
tions in all parts of the earth are constantly bringing to light not only 
new species but new genera and new families, while our knowledge of 
the distribution of forms already known is constantly being modified 
and extended. 

The fact that the greater part of the earth's surface is occupied by 
the sea shows that large portions of the life record lie so completely 
beyond the limits of search that man can never hope to see them. When 
it is remembered, also, that large portions of the land surface of the 
earth are geologically unexplored, and that new fossils are being found 
from year to year in those portions most thoroughly examined, the im- 
perfections of our knowledge of the imperfect geological record becomes 
apparmit. 

Influence of distribution on the life records. — The usefulness of the life 
history of the earth as a means of correlating geological terranes is still 
further complicated by a principle inherent in lile itself; that is, devel- 
opment has been in progress but has not taken place uniformly over the 
whole earth, but with local modifications depending ui>on local environ- 
ment. 

Whether life began at one or many centers there is no definite proof, 
but assuming as the simi^lest postulate that it spread from one center and 
during the lapse of ages expanded over the whole earth, advancing at 
the same time to higher and higher stages of development, the specific 
forms in various regions would, according to the principles of natural 
selection, be influenced and modified by the local conditions under 
which they live. Under similar conditions in various regions more or 
less similar forms would appear. The modified forms thus arising 
would, in their turn, originate new centers of distribution and lead to 
the establishment of distinct colonies, from which in their turn, again, 
new forms would be propagated. 

The laws of development now accepted by biologists render it evi- 
dent that life has not been uniform, the world over, at any one period; 
hence if sedimentation had been continuous over the whole earth, the 
organic remains entombed at any one time would have been diverse 
in various regions. We know from the distribution of organic forms at 
the present day that variations in temperature, changes in the charac- 
ter of the sea bottom, the abundance or scarcety of food, and many 
other conditions determine the character of the organic remains now 
being im]>eddcd in sediments. Even in diflferent portions of the same 
strata within limited areas the organic forms are diverse. These con- 
siderations and others that might be enumerated seemingly indicate 
that the life record has too many modifying conditions to render it 
available as a basis for geological correlation. 

On the other hand, it may. be urged that development in many in- 
stances has been exceedingly slow and that genera and even species of 
plants and animals, especially in the earlier stages of the earth's his- 
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tory, became widely spread, and hence afford a means of determining 
what strata were deposited at more or less definite i)eriods in the life 
history. Taken in its general meaning, this proposition can not be ad- 
vantageously disputed. It has been shown, however, that the appear- 
ance and disappearance of the same species or the same genera in 
widely separated regions could not have been the same. Species, and 
even genera and families, might become extinct in the region where 
they first appeared long before their migrations had carried them to 
distant regions. Hence the discovery of identical fossils in the rocks 
of two widely separated regions is not considered as proof of their 
identity in age, except within certain broad limits. This subject was 
long ago discussed by Huxley, who showed that rocks containing the 
same si)ecies of fossils at widely separated localities, while not neces- 
sarily of th^ same age, hold homologous positions in relation to the 
development of life, and proposed the word "homotaxis" in place of 
the term " contemporaneity " frequently used. 

The life record continuous. — ^The value of paleontological evidence as a 
means of geological correlation may be considered ip another way. As 
previously stated, the life current has been unbroken from the time of its 
first appearance to the present day. Development from a humble 
beginning has led to the gradual productions of higher and higher 
forms and an equally gradual extinction of species, genera, etc. It is 
thus evident that if a complete and unbroken record of the life history 
of the earth had been preserved, it would be continuous, without 
sharply defined natural divisions, from end to end. It may be asked, 
how is it possible in such a record to draw the lines connecting groups, 
systems, series, etc., as at present understood? Where would the 
limit between Paleozoic and Mesozoie, or between Mesozoic and Ceno- 
zoic, occur! 

As a matter of fact, the physical breaks in the life record have been 
the principal means of establishing divisions in the scale. The gi'eater 
the imperfections of record, the more important have been the divisions. 
In various land areas this system has been found not only practicable 
but highly advantageous. Next to vertical sequence of terranes, it is 
without question the most valuable means of correlation available. It 
has been assumed, however, that the breaks in the life records in one 
region agree in time with similar breaks in distant regions. Here lies 
the principal objection that can be raised to the manner in which the 
method has been applied. 

This brings us to the consideration of the standard of geological cor- 
relation first used. 

The European standard, — The fact that the life record of terranes in 
widely separated regions, although perhaps containing the same species 
of pkuits and animals, can not be considered as contemporaneous, 
except in a very broad sense, has already been referred to. We have 
also seen that even in regions of limited extent the Uthological char- 
- Bull. 86 8 
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acters frequently of the same stratum uodergo important changes and 
are accompanied by changes in the fossils found in it. When we add 
to these the further considerations that the rock series in no two 
regions can reasonably be expected to have the same sequence or to 
have been subjected to the same conditions of sedimentation, or affected 
by the same physical breaks, it is apparent that neither the succession 
of organic forms nor the succession of strata found in one region can be 
expected to oiecur in the same sequence in other regions. Hence the 
fallacy of assuming that the succession of life, the succession in sedi- 
mentation, or the physical breaks in any one region can be adopted as 
a rigid standard for comparison in other regions becomes apparent. 

That geology was first studied in Europe is an accident so far as cor- 
relation is concerned, by which the succession of fossils and of strata 
there found have been assumed by many as a standard for all other 
regions. The error of this assumption has been pointed out by many 
writers, but the practice of attempting a detailed correlation of the 
rocks of distant regions with those of Europe, on the evidence furnished 
by fossils, sometimes of very indefinite character, is continued. The 
history of the numerous and persistent attempts that have been made 
to correlate the strata of America with those of Europe, even down to 
the smaller divisions of the scale, on the evidence indicated above, is a 
chapter of confusion, controversy, and failure. No better example of 
the diverse conclusions arrived at when such correlations are attempted 
can be asked than the history of the discussions that have occurred 
over the correlations of the Newark system, some account of which is 
given in the succeeding pages of this paper. 

An essay on the flora of the Richmond area has come to hand, which 
illustrates the method followed by many paleontologists in attempting 
to correlate widely separated terranes. The paper referred to is a re- 
view of Fontaine's Monograph on the Older Mesozoic Flora of Virgi«ia, 
by Stur,^ director of the geological survey of Austria-Hungary, but 
contains also the results of an examination of a box of fossil plants from 
the Richmond area sent to him for comparative study. As determined 
by Stur, many of the fossil plants from the Richmond coal mines are 
specifically identical with those occurring in the Lettenkohlen group of 
Germany. The confidence placed in this evidence as a basis for de- 
tailed correlation between terranes of America and Europe is expressed 
in the following translation of an extract from the paper referred to: 

From the foregoing it becomes evident that even on the first comparison, made 
with no great care, between a box of American specimens and our specimens in hand, 
Clover HiU on the one hand and the Lunz sandstone on the other, have a great num- 
ber of plant species in common, and should, therefore, be regarded as contemporane- 
ous, particularly as most of the species that have thus far been regarded as pecu- 
liarly Virginian, are precisely the ones found at Lunz. The species enumerated, 

> Die Lnnzer (Lettenkohlen) Flora in den " older Mesozoic beds of the Coal Field of eastern Virginia." 
In Verhandlungen der k. k. goologischen Beichsanstalt, Nr. 10, 1888, pp. 203-217. The passages q uote4 
wero trauBlated by Robert Stein, of the U. S. Geological Survey. 
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however, show also that Clover Hill comprises, hesides the Lnnz sandstone, also a 
part of the flora of the hrtuminous slate of Raibl (p. 211). 

Thns we have recognized in the coal fleld of Richmond representatives of the Weng 
slate, the Aon slate, the Reingraben slate, the bituminons folate of Raibl, and the 
Lnnz sandstone, that is, the equivalent of the Lettenkohle group of Germany. 

What lies under it should represent the German Muschelkalk, possibly also the 
the Bunter Sandstone, while the roof of the Richmond Coal-measures should repre- 
sent the German Keuper. 

This remarkable result, furnishing a starting point for continued studies of the 
deposits that have been compared and identified and declared contemporaneous, 
could be obtained only through the assistance of our Washington geologists * * * 
(p. 212). 

The result obtained is of a nature to set forth the utility of the procedure employed 
in this case. 

I must not allow this occasion to pass without drawing further conclusions from 
the results obtained ; that the flora of the Lunz strata, that is, of the Lettenkohle, 
appears in perfect Identity at Richmond, Virginia, at a vast distance from the north- 
em margin of the Alps. 

This shows * * * that as late as the time 'of the Lettenkohle, the species of 
the flora then prevailing possessed an enormously vast distribution on an area of 
whose dimensions we may form an idea by drawing an air line drawn between Vienna, 
Germany (Lettenkohle), and Richmond, Virginia (p. 212). 

Kear the end of the essay, another passage, bearing on the correla- 
tion of American terranes, reads as follows: 

* * * I am convinced that shipments of plants from the American Culm and 
Carboniferous, which may possibly be sent to me, will enable me to demonstrate the 
various divisions and series of strata in that country, just as I was enabled, by the 
shipment of Lunz plants from Richmond, to define the age of the Older Mesozoic 
flora on the James river in Virginia (p. 216). 

Concerning the actual identity of many of the plants of the Newark 
system with those of the Lettenkohlen I am not able to offer an opinion ; 
but such an exceptional occurrence, it seems to me, should be fiilly veri- 
fied before being used as the basjis for detailed correlation. If a large 
number of the plants of the Newark and of the Lettenkohlen are identical, 
is it necessary to conclude that they were contemporaneous ! As already* 
stated; it has been pointed out by Huxley and others that, even if the 
fossils in widely separated regions are of the same species, it does not 
follow that they lived at the same time. Their identity indicates a 
similar position in the geological scale, and nothing more. To go beyond 
this, and conclude that because of the occurrence of plants in the Rich- 
mond area identical with those of the Lunz sandstone the strata above 
the plant-bearing beds in the former region should be refeiTed to the 
Keuper, and those below to the Muschelkalk, is to grant certain assump- 
tions the verity of which is more than questionable. One of these as- 
sumptions is that sedimentation progressed in the same order in the 
Virginia region that it did in Central Europe. This implies that eleva- 
tion and depression of the earth's crust producing changes in sedimenta- 
tion occurred synchronously in the areas referred to. Such a coincidence 
is far from probable, and, even if it did occur, is not a logical basis for 
correlation. Such considerations, and the fact that the Newark after 
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prolonged study has not been subdivided, so as to correspond with any 
portion of the European standards, point to the absence of a logical 
basis in the method of correlation indicated in the above quotations, 
and render it evident that we must be skeptical as to the accuracy of 
the very definite conclusions there reached. 

That the strata of each separate land area should be studied and 
correlated so far as possible among themselves before attempting any- 
thing more than the most general correlation with the strata of other 
land areas is, in my opinion, well illustrated by the example just cited. 

That even the groups found on this continent can not be definitely 
correlated with those of Europe, has been pointed out especially by 
White ^ in an essay on "The North American Mesozoic.'' It is there 
shown that the Ohico-Tejon series of the Pacific coast, containing a 
well characterized Cretaceous fauna and an equally well characterized 
Tertiary fauna, has intermediate beds in which there is no strati- 
graphic break. The same principle is again illustrated in New Mexico, 
where an unbroken succession exists between Paleozoic and Mesozoic 
groups. Other instances of similar transitions between groups shown 
by their fossils to be closely similar to certain great divisions of Euro- 
pean rocks, are known in India and New Zealand. These instances 
illustrate the fallacy of assuming that the life record or the stratigraphic 
sequence, in any two regions is the same. They show, too, the im- 
possibility of applying an inflexible standard of classification de- 
termined from a study of the rocks and fossils of one region to the 
rocks and fossils of another region. This matter could be still further 
discussed and illustrated, did it seem advisable, but enough has prob- 
ably already been said to indicate the weakness of the system criti- 
cised. The question, What is the most practicable method of correlat- 
ing the terranes of widely separated regions, is still a matter for discus- 
sion. 
i 

PRINCIPLES ON WHICH WIDELY SEPARATED TERRANES MAY BE 

CORRELATED. 

Of the physical and biological phenomena cited in the last few pages, 
by means of which terranes may be correlated, it is evident that the 
only infallible method capable of general application is based on the 
contact of strata. Sedimentation has gone on ever since life existed 
on the earth, but no universal sheet of sediment ha« been spread out. 
On the contrary, continuous sheets of sediments of like kind are fre- 
quently restricted to comparatively small areas. This is well illus- 
trated by the manner in which sediments are now being deposited along 
the Atlantic border of America. These have recently been mapped by 
Alexander Agassiz from data obtained from soundings, and classed in 
thirteen divisions, ranging from the sands and clays of the littoral zone 



lAm. Assoc. Adv. Sci., Proc., vol. xxxvui, 1889, pp. 205-226. 
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to the ooze, and tbe red clay of the deep ocean, and in each deposit 
characteristic life forms' are being entombed. 

Moreover, in no region has sedimentation gone on without many 
changes and many breaks from the dawn of life to the present time, 
as is abundantly proved by the generally fragmentary condition of the 
geological series. 

. These considerations show in a general way^ and without taking 
account of orogenic disturbances, that the sedimentary strata of which 
the earth's crust is largely composed may be considered as a series of 
irregular lenticular sheets, soAe of which are piled in an orderly 
sequence; others touch only on their edges; others are comj)letely sep- 
arated and connected by intermediate layers by which their relative 
age may be determined; others still have no physical connection, and 
their relative age must be determined by other means. The correlation 
of these various strata the world over is one of the problems that 
geologists have before them. What is the most practicable way of 
accomplishing the task? 

In order to arrive at a general scheme of geological correlatidn for 
the whole earth it seems evident that each separate land area should 
be studied by itself and the sedimentary strata composing it arranged, 
so far as possible, in the order of their age as determined by physical 
relations. 

When correlation by contact and relation to physical phenomena 
shall have been determined for the terranes over a large part of the 
separate land areas of the earth, and their corresponding life records 
determined, the correlation of these various fragmentary histories, with 
the object of determining the life history of the earth, may be prac- 
ticable. Evidently the correlation of the strata forming separate land 
areas can not be made by contact, and it is doubtful if the relation of 
the strata to widely reaching physical phenomena will ever be valuable 
foi* this purpose. The only resource, therefore, is the comparison of 
life records. The great advances that have been made in paleontology 
are such as to indicate that when the life records of all the continents 
shall have been studied independently, and the strata in each corre- 
lated by contact, so far as possible, there will result a sufficient body 
of facts to enable paleontologists and geologists to formulate a some- 
what complete history of the progress of life on the earth, showing the 
sx)ecial modifications in various regions. Such a standard, when well 
advanced toward completion, could be used for the dete^nination of 
the homotaxial relation of the terranes in various regions, and would 
serve as an important factor in determining what general scheme ot 
classification is most advantageous for showing the approximate corre- 
lation of the more important rock series. But not until the relation of 
the systems composing the various continental land areas shall have 
been determined, so far as practicable, by contact and the character of 
their flEiunas and floras ascertained, can we hope to have a biological 
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time scale by means of which the position of the rock systems form- 
ing various continents can be adjusted. Even when this ideal stage is 
reached it will probably be found that the correlation, even of systems 
in widely separated regions, will stiU be general and not specific. 

In studying the geology of any region, the primary aim should be to 
establish the succession of rocks there found by means of th^ir relation 
to each other and to wide-reaching physical phenomena. At the same 
time the varied physical events recorded in the rocks should be inter- 
preted and their organic remains cai'efuUy studied. The fossils from 
various natural subdivisions should be preserved separately and sub- 
mitted to the zoologist and botanist for the determination of their place 
in the zoological and botanical series. In all cases the relative age of 
the various faunas^and floras should be determined by the relation of 
the strata containing them, and not the relation of the strata except in 
a general way and after many fossils have been collected froin the 
contained organic records. 

MANNER IN WHICH AMERICAN TERRANES HAVE BEEN CORRELATED. 

From the beginning of geological investigation on this continent to 
the present time, one of the primary and immediate ends that many 
geologists have had in view was the close correlation of the terranes 
found here with those occurring in Europe. This correlation has fre- 
quently been attempted on the basis of a large number of fossils either 
specifically or generically identical with those found in Europe. In 
other cases but few fossils have been obtained, but great weight has 
been given to these in deciding on the age of the beds in which they 
occur. In still other instances mere lithological resemblances have 
been used as a basis for correlation. Again, in many instances, opinions 
have been expressed as to the position of our terranes in the European 
scale, and European names adopted in geological treatises and on 
geological maps, Avithout any statement whatever of the facts on which 
the correlations were made, or of the principles of correlation which led 
to a decision. The result is that European names have been fastened 
especially on the larger divisions of the geological column, without 
adequate proof that the groups, systems, series, etc., thus designated 
correspond, except in the most general way, with those bearing similar 
names across the Atlantic. As the larger divisions in the geological 
column are supposed to be determined by great unconformities, or by 
almost complete breaks in the organic records, it is by no means prob- 
able that these lines of demarcation coincide in age with the dividing 
lines in the European standard. Who can say, for instance, that the 
upper and lower limits of the American Silurian or of the American 
Devonian corresponds to the upper and lower limits of the divisions 
bearing these names in Europe. The life histories of these groups 
undoubtedly coincide in a general way with the life histories of the 
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similar groups in Euroi)e, and in this sense their position is deter- 
mined. But when £he principles of correlation are carried to the smaller 
divisions in the column, as many geologists and paleobiologists have 
attempted to do, failure has resulted. 

The firm manner in which the European names have been fastened 
to the American rock series compels their use at present, but always 
with a mental reservation that they do not strictly coincide with the 
terranes for which they have been named. As an example, the red 
beds of the far West and the strata immediately above and below them 
may be cited. These terranes have been classified as Permian, Tri- 
assic and Jurassic, and will have to be spoken of under these titles, 
although we know that their natural divisions are not the same, and that 
they can not be correlated except in the most general Way, with Euro- 
pean systems. It would have been just as logical to have named the 
strata referred to after terranes bearing somewhat similar fossils in 
Asia, Africa, or New Zealand as it was to give them the names by 
which they are now known. It is in fact only after the biological suc- 
cession in these and other land areas shall have been worked out and 
compared that anything like a geological history of the earth can be 
written. 

The correlation of the terranes of one with those of another land 
area is a matter for special consideration, not in the initiative, but in 
an advanced stage in the study of its geological history. 

The adoption of the name "Newark system,^ proposed by Eedfield 
for the great deposits of sandstone, shale, etc.y along the Atlantic 
border, which form a sharply defined system, limited above and below 
by great unconformities, is an attempt to break away from the prac- 
tice of correlating our strata with those of Europe on indefinite evi- 
dence and by illogical methods, and is a move toward the establish- 
ment of a definite American standard based on a natural system. 

In thus venturing to indicate what I consider errors in the method 
commonly employed in correlation, I do not wish to be understood as 
attempting to detract in the least from the great importance of the 
study of the fossil plants and animals. On the contrary, I have the 
highest admiration for the grand results that have been reached in this 
direction, and wish to see the work continued. The value of fossils as 
a practicable means for correlating strata, after their relative age has 
been determined by superposition, is well established and thoroughly 
appreciated by every working geologist. It is, perhaps, possible that 
the life history of the earth is no% sufficiently well known to be used 
at least tentatively in establishing the homotaxial position of terranes 
in widely separa4;ed areas. By applying and correcting the standard 
from time to time, more precision in the divisions of the scale will result. 
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CORRELATION OF THE NEWARK SYSTEM. 

• 

In the Acadian area the rocks of the ilTewark system roRt unconform- 
ably upon the Carboniferous as has been determined by Dawson. ^ In 
the Connecticut valley the system is underlain unconformably by meta- 
morphosed and crystalline rocks, believed to be in part of lower Silurian 
age. In the northern part of the New York- Virginia area the rocks be- 
neath the Newark are also crystallized and their age as yet undetermined. 
In the southern portion of the western border of the system in New 
Jersey, however, the Newark rocks rest unconformably upon Silurian 
limestone, as has been determined by the Geological Survey of New Jer- 
sey, and a similar relation exists in Pennsylvania. In Maryland the 
rocks beneath the Newark system are in part Silurian and in part meta> 
morphosed and of indeterminate age. Through all of the Newark areas 
south of the Potomac, the system rests unconformably upon more or 
less metamorphosed rocks, the age of which is as yet undecide-d. 

As pointed out by Ilogers, the Newark system in Pennsylvania is un- 
affected by the crumpling and folding impressed upon a l^rge portion 
of the Appalachian region, and hence is of later date than what is known 
as the " Appalachian structure." As this structure was produced after 
the deposition of the Coal-measures, the relation of the Newark system 
to this crust movement is proof that the system is younger than the 
Carboniferous. This conclusion, as we have seen, is sustained by the 
unconformity between the Newark system and Carboniferous rocks be- 
neath in Nova Scotia. 

The nature of the unconformity at the base of the Newark system 
throughout is not only proof that the system is of younger date than 
the rocks on which it rests, but is evidence that a long period of ero- 
sion intervened between the deformation of the underlying beds and 
the depositions of the superior system. 

The next series of rocks deposited in the Atlantic coast region after 
the Newark is the Potomac. As described by McGee,^ this formation 
in Pennsylvania and New Jersey rests in part on the eroded edges of 
tilted Newark strata and on truncated trap dikes which traverse it. 
The unconformity between the Newark system and the Cretaceous rocks 
resting upon it along its eastern border in New Jersey was determined 
also by the Geological Survey of New Jersey. In Virginia the Taylors- 
ville and Kichmond areas are overlain unconformably by the Lafayette. 

On the eastern edge of the Deep river and Wadesboro areas in 
North Carolina, there are sands of Tertiary or more recent date, which 
rest upon the eroded surfaces of the rocks of the Newark system. The 
presence of the Potomac formation in this region, resting unconform- 
ably upon the Newark, Is also suspected, but has not been definitely 
determined. 



' Acadian Geology, 3d ed., Loudon, 1878, pp. 8&-113. 

* Three formations in the middle of the Atlantic slope. In Am. Jour. Sci., 3d ser., vol. xxxv, 1888, pp. 
134-13G. 
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The evidence furnished by the formations resting unconforraably 
upon the Newark system is such as to prove that the rocks of that 
system were upheaved, faulted, dil:ed, and subjected to decay and deep 
erosion before the oldest of the overlying formations was deposited. 

A long interval of land conditions, during which crust movements ou 
a grand scale as well as decay and erosion took place, intervenes both 
between the Newark system and the rocks on which it rests, and between 
that system and the rocks which rest upon it. 

So far as stratigraphy can be used in determining the age of the sys- 
tem, it proves that it is younger than the Carboniferous rocks of the 
Atlantic coast region, from which it is separated by a period of erosion, 
and older than the Potomac formation, from which it is also separated 
by a period of erosion. 

There are no other terranes in the eastern part of the United States, 
falling in the interval which is shown by stratigraphy to be o(jcupied 
in part by the Newark system, and there is, therefore, no necessity at 
this time for discussing the homotaxial relation of that system Jbo neigh- 
boring terranes. 

m 

RELATION TO TERRANES IN THE WESTERN PART OF THE UNITED 8T4TE6. 

There are several rock series in the Eocky Mountain region Avhich 
have been shown by their stratigraphic relations to be intermediate 
between the Carboniferous and the Cretaceous. These have been 
referred to the Permian, Triassic, and Jurassic of Europe, on account 
of their stratigraphical position and the nature of the fossils which they 
contain. The accuracy of this correlation or the character of the evi- 
dence on which it rests, it is not necessary to djscuss at this time. There 
is no physical connection between the Newark system and the terranes 
just referred to, by means of which their relative age can be determined. 
Only a few fossils have been found common to the two systems, and 
hence there is no adequate basis for close correlation. 

A few plants collected by Newberry^ at Abiquiu, New Mexico, were 
determined by him to be specifically identical with fossil plants found 
in the Newark system in Virginia and North Carolina. From this 
evidence it is believed by Newberry that the plant-bearing beds in the 
two areas referred to are of about the same age, and correspond with 
the upper Triassic of Europe. The similarity in age between the Newark 
system and the terrane at Abiquiu, New Mexico, is indicated also by 
specific identity of the silicified wood found in the two regions, as has 
recently been determined by Knowlton.^ 

A few fossil bones obtained by Cope, from the so-called Triassic rocks 
of New Mexico, have been determined by him to be closely allied to the 

* U. S. Geol. Sorv., Monograph vol. xiv, pp. 14-15. Sec also by the same author, Report of the Ex- 
ploriing expedition firom Santa F6, N. Mex., to the junction of the Grand and Green rivers of the great 
Colorado of the West, in 1859, under the command of J. N. Macomb. Wasbiugt(M%1876, pp. 141-148, 
pis. 4-*. * 

'Ante, p. 29. 
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reptilian remains of the Newark system, and in each case are referred 
to the upper Trias of Europe. 

.The rich reptilian and mammalian fossils discovered by Marsh at 
Como (Aurora), Wyoming, near Canyon City, Colorado, and at other 
points in the Eocky Mountain region, from so-called Jurassic rocks, are 
considered by their discoverer to be of younger date than the Newark 
system. • 

Otljer vertebrate fossils collected in the so-called Permian of the ftir 
West are considered by Cope to -be of older date than the Newark. 

So far as indicated by organic remains, therefore, the Newark system 
may be considered as occupying a place in the geological column simi- 
lar to that occupied by the Triassic rocks or Ked beds of the Rocky 
mountain region. That this correlation is extremely indefinite is shown 
by the fact that in the Rocky mountain region the rocks referred to the 
Permian, Triassic, and Jurassic belong to a natural system, in which 
there are no great unconformities and no persistent features by means 
of which they may be divided at various localities. Had they been 
studied in connection with the geology of the region in which they 
occur, independent of any preconceived notions of European correlation, 
there is ho question that the lines of division would have been drawn 
diffeiently than at present. The scarcity of fossils in that portion of 
the western system which coincides most nearly with the Newark sys- 
tem is such that a definite correlation with other similar faunas and 
floras at a distance must be accepted as provisional even by the most 
sanguine of those who, believe in a detailed correlation of strata-by 
means of fossil remains. The uncertainties arising from this cause are 
still further increased by^he fact that the attempts which have been 
made to correlate the Newark system with the Triassic of the Rocky 
mountains, depend in large part upon the relation of the fossils of each 
of these systems to the Triassic fossils of Europe. It seems wise to 
conclude, therefore, that only a very general relation between the New- 
ark system and the so-caUed Triassic rocks of the Rocky mountain region 
has been established, and to wait for further evidence before deciding 
that a close correlation is practicable.^ 

RELATION TO EUROPEAN TERRANE8. 

No other system in America has been the subject of so much discus- 
sion respecting its position in the European standard of classification 
as the one now under review. 

I have made abstracts of such determinations and opinions of the age 
of this system as are based on paleontological evidence, not including 

1 Siuce this paper was written L. F. Ward, from a comparison of the fossil plants of the Newark and 
of the Trias of the Kocky mountain region^ has reached the following conclusion: "As regards the 
western deposits, notwithstanding the poverty of their present known flora, there seems to be some 
indication that t]^^ were not laid down at the same exact epoph as those of the Atlantic coast; but, 
assuming such aotBynchronisii), the question as to whether they are earlier or later can not b^jprofit- 
abl}' considered with the present insufficient data." Bull. Greol. Soc. Am., vol. xxiii, 1891, p. 28. 
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those in which mere opinions have been expressed without stating the 
basis on which they are founded. The number of these abstracts is 
over eighty. 

Bejecting certain early correlations which referred the Newark sys- 
tem to Silurian, Carboniferous, and Devonian groups, which need not 
be. discussed at this stage of geological study, the remainder of the 
determinations referred to, and especially the more recent ones, corre- 
late the rocks in question, either wholly or in part, with tl^ Triassic or 
the Jurassic systems of Europe. Without attempting to give the cliron- 
ological history of the discussions and ex)ntroversies that have arisen on 
this subject, and which are still being pressed in certain quarters, I 
shall try to indicate, so far as practicable, the nature of the evidence 
that has been obtained and the conclusions which have been derived 
from it,^ The reader will then, at least to some extent, be in a position 
to judge for himself as to what is the safest position to maintain in ref- ^ 
erence to the age of the system we are studying. 

Fossils of the ilTewark system, as has already been stated, consist of 
obscure molluscan remains, larvae of insects, cases of minute crusta- 
ceans, fragmentary portions of the skeletons of mammals, batrachians, 
and reptiles, fossil fishes, footprints, and plant remains. Owing to 
the great rarity and to the obscurity of molluscan and insect fossils, the 
only organic record at present available as a means of correlation are 
vertebrates, crustaceans, and plants. 

lESTIMONY OF THE VERTEBRATES. 

Mammals. — ^The remains pf small mammals were discovered by Em- 
mons in the Newark rocks of North Carolina and referred by him to 
the Permian, on account, principally, of the reptihan fossils associated 
with them.2 These remains were studied also by Leidy, who stated 
that they flrili very close representatives in the Purbeck beds of the 
Oolitic of England.^ The fossil mammalian jaws described by Emmons 
have recently been reexaminlBd by Osborn, who concludes that they are 
widely aberrant forms, and not closely related to any fossils hitherto 
discovered.* The investigations by O. C. Marsh in the Jurassic sys- 
tem of the Eocky mountain region have brought to light a large num- 
ber of small mammalian fossils having a resemblance to the remains 
found in the Newark system, but these, as stated by their discoverer, 
are generally distinct.* 

1 Some account of the various determinations of the age of the Newark that liave been made is 
given by — 

Lea, Isaac : Description of a fossil saurian of the New Red Sandstone formation of Pennsylvania, 
with some account of the formation. In Philadelphia Acad. Nat. Sci. Jour., 2dser., vol. ii, 1850-1854, 
pp. 185-189. 

' Newberry, J. S. : Fossil fishes, and fossil plants of the Triassic rocks of New Jersey and the Connect- 
icut valley. IT. S. Greol. Surv., Hon. vol. xiy, Washington, 1888, pp. 8-15. 

Maroon, J.: The Triassic flora of Richmond, Virginia, Am. Geol., vol v, 1890, pp. 160-174. 

* American Geology, part 6, Albany, 1857, pp. d5-96. 
' Philadelphia Acad. Nat. Sci., Proc., vol. ix, p. 150. 

* Philadelphia Acad. Nat. Sci., Proc., vol. xxxix, 1887, p. 291. 

* Am. Jour. Sci 3d ser., vol. xxxiii, p. 344. 
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The small number of mammalian remains thus far obtained from the . 
Newark system, and the limited knowledge possessed at* the preisent 
time of the early forms of mammalian life, renders it evident that they 
can not be used, except in a most general way, in determining the age 
of the strata in which they occur. 

Batrachians and reptiles. — Fragmentary i)ortions of the skeletons of 
large animals were discovered by B. Emmons in his early explorations 
of the ITewark rocks of North Carolina, and determined by him and by 
Leidy to be most nearly related to the Permian vertebrates of the Old . 
World. These same fossils were studied also by Isaac Lea in connec- 
tion with similar remains from Pennsylvania, and considered to agree 
most nearly with similar remains found in the Triassic rocks of Europe.^ 

The fossils studied by Emmons, Leidy, and Lea have since been re- 
examined and their classification revised by Cox)e, who finds that cer- 
tain of the genera found in the Newark rocks occur also in the Triassic 
rocks of New Mexico. After describing the vertebrate fossils of the 
New Mexico deposits, this author states that there is a close parallel- 
ism between them and the similar fossils from the upper Keuper of 
Wurtemberg. To quote the author's words:* "In both regions the 
genera Belodon and Tanystrophaeus are abundant and the Artosaurus 
of the former [Wurtemberg] is represented by the Tylothoras of the 
latter [New Mexico]. The association of such very diverse forms is 
good evidence of general identity of fauna, and is a sufficient basi^for 
asserting taxonomic identity of the forms of the two regions." 

Again, after studying the vertebrate fossils of the Newark rocks of 
Pennsylvania, Cope observes:^ " Geologists have been inclined to iden- 
tify these beds with the Upper Trias and the Lower Jurassic. The 
identification of the Belodon and Mastodonsaurus points most strongly 
to the age being that of the Keuper or upper divisions of the Trias." 

The testimony of the fossil footprints so abundant in certain portions 
of the Newark system is less definite than that derived from the bones 
and teetb found in the same rocks and probably belonging in part to 
the same species. No fossil footprints found in other countries have a 
sufficiently close relation to those of the Newark system to be indenti- 
fied with them, and, therefore, no close correlation can be based upon 
these interesting records of a vanished host. Paleontologists would 
probably agree if no other fossils than footprints were known from the 
Newark system, that the only admissable conclusion as to their age 
would be that they are probably somewhat younger than the Carbon- 
iferous. 

The evidence from vertebrate remains evidently indicates that the 
position of the Newark beds in the geologic series coincides in a general 
way with that of the Upper Trias of Europe and with the horizon of 
the so-called Triassic beds of the Eocky mountain region. 

» Philadelphia Acad. Nat. Sci., Proc-, vol. x, p. 92. 

« Am. Phil. Soc. Proc, vol. xxiv. 1887, p. 227. 

» Philadelphia Acad. Nat. Sci., Proc., vol. xviii, 1866, p. 250. 
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Fishes. — The fossil fishes of the Newark system have been studied, 
especially by J. H. Bedfield and W. C. Eedfield^ Agassiz, Edgerton, 
and Newberry. The conclusion reached by the Redfields,' father and 
son, was that the rocks could not be older than the Trias, but must be 
placed as low as the Lias and Oolite. Agassiz, on examining the fossil 
fishes of the Eichmond area, suggested from their analogy with Euro- 
pean forms, that they were of the age of the Lias.^ Later, in discus- 
sing a paper on the Coal-bearing rocks of Virginia and North Carolina, 
by Johnson, he observes that the fossil fishes of the Richmond area and 
from "the so-called New Red Sandstone, indicate an age intermediate 
between the European New Red and the Oolite.''^ Still later he states 
that the fossils referred to do not agree eitber with the fossil fishes of 
the Trias of Southern Germany or with those of the Lias of England, 
but seem intermediate between the two, and is inclined to refer the 
Newark system to a group intermediate between the Trias and the Lias 
for which there is no equivalent in Europe.* 

By far the most impWtant contribution to our knowledge of the fossil 
fishes of jbhe Newark system have been made by Newberry. TTIa opin- 
ion with reference to the age of the system, based principally on fossil 
plants, is that it represents only the uppermost portion of the Triassic, 
and is the equivalent of the Rhetic beds of Germany. In reference to 
the bearing of the fossil fishes on the question of age, he says: ^ " The 
fishes so abundant in our Trias [Newark] — Ischypterus and Catopterus — 
have never been found in the Old World, and therefore throw no light 
on the question. But their affinities are more with the Mesozoic fishes 
( Jiirassic and Cretaceous) than with Pakeoniscus^ etc., of the Permian. 
Much rarer fishes have recently bein obtained by the speaker from the 
Connecticut Trias — Dipleurus and Ptycholopis — which, though new, 
represent groups confined to the Jura of the Old World." 

The question of the geological equivalents of the Newark system is 
discussed at length in Newberry's recent monograph on the fossil fishes 
and fossil plants of the Newark system, but the value of fossil fishes 
as a basis of correlation is not specifically considered. The final con- 
clusion in reference to correlation expressed in the volume mentioned 
is the same as previously stated, and places the Newark system on a 
parallel with the Rhetic of the Old World. « 

TESTIMONY OF THE CRUSTACEANS. 

The minute fossil crustaceans of the Newark system were studied to 
some extent by Emmons, Rogers, and others, and certain conclusions 

— ^ ■■ < ' — " ■ ■ ■ ■ I . ■ 1. 1 - --■1,1 I I, ^ I , 

' Am. Assoc. Adv. SoL, Proc., vol. ix, 1898, p. 185. 

* G«oL Soo., London, Qnart Jonr., voL m, 1847, p. 275 
' Am. Assoc. Adv. SoL, Proc., voL ly., 1850, p. 276. 

* Am. Acad. Proc., vol. ni, 1852-1857, p. A). 

•New York Acad. Sci. Trans., vol. v, 1885-'86, p. 18. 

* XT. S. Geol. Surv., Hon. vol. xiv, Washington, 1888, pp. 8-15. 
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in reference to geological age based on them. The results reached by 
these authors were subsequently reviewed by T. Eupert Jones, with 
the aid of abundant specimens. ^ In summing up the evidence furnished 
by the crustaceans, this author says: "Whether or not these deposits 
have a Keuperian character, as Prof. O. Heer's late determinations of 
the Coal plants from Eichmond, Virginia, seem to indicate, there is no 
doubt of th^r being the products of lagoons in the Lower Mesozoic 
period, and contemporary either with the marine formation intermediate 
to the Trias and Lias, namely, the Ehetic, or with the Upper Trias itself^ 
and exactly equivalent to the Lettenkohle (carbonaceous shales at 
the base of the Keuper.)'' * 

The evidence famished by the crustaceans, minute as they are, must 
evidently be considered as important and as sustaining the more recent 
conclusions reached from a study of the reptilian remains. 

TESTIMONY OF THE PLANTS. 

The resemblance of some fossil plants of the Eichmond area to those 
of the Keuper of Central Europe led Marcou^ to assign th§m to the 
same horizon as early as 1849. 

The plants, like the reptilian remains, were studied at an early date 
by Emmons, who concluded from this and other evidence that the 
upper part of the Newark system in North Carolina represented the 
Keuper. This conclusion was based largely, however, on the opinion 
of Heer, who, from a study of a small collection of fossil plants, con- 
cluded that " Certain forms found in North Carolina are characteristic 
of the Keuper and Marnes Irishes of Germany, France, and Switzer- 
land; and certain other forms arel^losely related to the species found 
in Europe in the Keuper and Lower Lias, but are all different specific- 
ally ; but there are none which are really Oolitic either in Virginia or 
North Carolina."* 

Eogers, in 1858, after reviewing all the available evidence as to the 
geological position of the Newark system, reached the following con- 
clusion : ^ 

These strata are placed in parallelism with the Lower Mesozoic formation of Eu- 
rope — the Upper Triassic and the Lower Jurassic rocks — ^jiot merely through the few 
European species which they possess, but quite as obviously by the general aspect 
or fades of nearly all the organic remains which they have hitherto disclosed. 
Every year is adding to this list, and, as they multiply, the impression produced 
leans more and more toward the conviction that they were created in a period which 
unites the Triassic and Jurassic ages. 

Eogers, in an essay on the age of the Newark system, after a com- 
prehensive review of all the evidence ftimished by fossil plants at that 
time available, concludes that these fossil remains as a group bear i 

1 A Monograph on the Fossil Estheria. Paleontological Soc., London, 1862. 

«Ibid, p. 126. 

■ The Triassic flora of Bichmond, Virginia., Am. Greol., vol. v, 1890, pp. 163. 

* Am. Assoc. Adv. Sci., Proc. vol. xi, 1858, p. 79. 

* Geol. of PeDDsylvama, 4to, Philadelphia, 1858, vol. ii, p. 697, 
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remarkable resemblance to those of the Oolitic rocks of Europe. Some 
of the species are stated 'to be specifically identical with European 
forms, while others are very closely allied to certain species found in 
the Oolitic of the Old World (p. 299). In conclusion, Eogers states 
that he has no hesitation in referring the coal of eastern Virginia to 
a place in the Oolitic system on the same general parallel, and with the 
carbonaceous beds of Whitby and Brora, that is, in the lower part of 
the Oolite group ^ (p. 300). ^ 

A few vegetable remains found in the Kewark rocks of the Connecti- 
cut valley were figured and described by Hitchcock, and considered 
by him to indicate a parallelism with the Jurassic of Europe. These 
remains were so imperfect, however, and so little was then known con- 
cerning the fossil floras of the systems with which they were considered 
to be most nearly related, that but little weight can be attached to this 
examination.* 

Fossil plants collexjted in the Eichmond field by Lyell were studied 
by Bunbury whose final conclusions in reference to their age, as sfated 
by Lyell,^ placed them on a parallel with the Keuper. 

By far the most important contributions made to our knowledge of 
the fossil flora of the Newark system, is contained in a monograph by 
Fontaine.* As stated by this author there are 42 species of plants from 
the Eichmond area sufficiently well preserved to be of some value in 
determining the age of the beds. Of these 21 appear to have no near 
relation in the European floras, but their general character points 
strongly to a Ehetic or Jurassic age. Three identical and 5 allied spe- 
cies, or 19 per cent, find their representatives in the Jurassic formation. 
The Jurassic element is much stronger than the Triassic, even without 
counting the plants of Jurassic generic tyi)e found in the speciea pecul- 
iar to Virginia (p. 95). There are 4 species identical with Ehetic 
forms, and 8 allied to them, or 28 per cent. The Ehetic can, then, claim 
the largest x>ercentage of identical and allied species. Among them 
are some of the most abundant and characteristic forms of the Virgin- 
ian flora. The great abundance and wide diffusion of the Macrotaene- 
optereis meynifoliaj and Ctenophyllum braunianum give these plants 
great weight. 

Fontaine's conclusion from the facts briefly indicated above is that 
we must consider this flora as not older than the Ehetic, the only 
question being whether its strong Jurassic evidence ought to cause us 
to regard it as at least Lower Jurassic in age (p. 96). 

In the same monograph there is contained a review of the fossil 
plants of the Newark rocks of North Carolina, described by Emmons, 
in which 49 species are identified. Of these, 9 are stated to be pecu- 

1 On the age of the coaL rock of eastern Virginia. In Assoc. Am. Geologists and Naturalists, Trans.^ 
1840-1842, pp. 29»-300. 
'Ichnology of New England, Boston, 1858, pp. 5, 6, 7. 
'Elementa of G^logy, 6th ed., 1886, p. 452. 
,*IJ. S. G«ol. 3urv., Mon. vol, vi, Washington, XM3, pp, 92,96, 121-126. 
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liar to North Carolina, and have no very near allies in other coun- 
tries. Fifteen species are found in the Newark rocks of Virginia. 
Assuming, as stated by the author, that the Eajmaahal group, India, 
is of Liassic age, there are 2 species identical with, and 6 nearly 
allied to Jurassic plants. Seven species are identical and 8 closely 
allied to Khetic plants; Twenty-three per cent are peculiar to North 
Carolina, while 41 per cent are found in the Newark rocks of Virginia; 
20 per cent are allied to or identical with Jurassic forms. Thirty per 
cent are identical with or allied to Ehetic species. After studying the 
fossil plants of both Virginia and North Carolina, Fontaine's final con- 
clusion is that these floras are probably of the age of the Ehetic. In 
his own words: "We are, then, I think, entitled to consider that the 
older Mesozoic flora of North Carolina and Virginia is most probably 
Ehetic in age and certainly not older." 

"Some authors hold that the Ehetic beds form the uppermost of the 
Triassic strata. Others think that they are transition beds having 
affinity with the Lower Lias. The latter view will, I think, be justified 
by a study of the flora, and I have, in this memoir, assumed its cor- 
rectness" (p. 128). * 

Newberry, in his monograph on the fossil fishes and fossil plants ef 
the Newark system already referred to, concurs with Fontaine in re- 
ferring the flora of the system to the Ehetic (p. 13). He also says that 
several species of plants common in the Newark system are found at 
Abiquiu, New Mexico, and at Sonora, Mexico. The author states that 
this " indicated a parallelism between the plant-bearing beds of the 
Atlantic Trias [Newark] and those of New Mexico and Sonora, and go 
far to prove that all of our Triassic rocks which have yet yielded plants 
belong to the uppermost division of the system" (pp. 14-15). 

Stur, ^ in a review of Fontaine's monograph on the flora of the older 
Mesozoic of Virginia, has identified a large number of the plants from 
the Eichmond area with those of the Lunz sandstone of Germany, and 
concludes that the plant-bearing beds of the Newark are the equiva- 
lent of the Lettenkohle group of Germany. The great confidence that 
this author gives to his determinations is indicated in the quotations 
given in this paper on pp. 114-115. 

B. Zeiller^ has also reviewed Fontaine's monograph, and identified 
certain of the plants there described with those of the grfes bigarr6 of 
Europe. This identification of species and also the absence in the 
Newark system of certain types that had an immense distribution dur- 
ing the Ehetian epoch, and as stated by Zeiller, have been found in 
nearly all the Ehetian deposits of Europe lead to a final conclusion in 
reference to correlation, which is stated as follows : 

I Die Lunzer (Lettenkohlen) Flora in den " older Mesozoic beds of the coal-field of eastern Virginia." 
In Separatabdruck der Verhandlongen der k. k. geoiogischen Reichsanstalt No. 10, 1888, pp. 203-217. 

'Surlapr68ence, dans le gr^s bigarr6 des Vosges, de TAcrostichides rhombifolius, Fontaine. In 
Soci6t6 g^ologique de France, Bull., 3« s^rie, t. xvi, p. 693-698, stance 18 Join, 1888. 
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Thus, without pretending, at so great a distance, to make a formal correlation, I 
think that one may, with great plausibility, arrange the coal-bearing strata of Vir- 
ginia and North Carolina, with the Upper Trias, as was done by O. Heer, and to place 
them parallel with those of B&le (Neue Welt), Stuttgart and Lunz ; that is to say, 
at a level little different, on the whole, from that assigned to them by Mr. Fon- 
tainC; but yet a little higher (p. 698). 

The evidence furnished by the fossil plants, while not interpreted in 
the same way by various paleobotanists, points on the whole to a some- 
what higher division in the time scale of Europe than the vertebrate 
and invertebrate fossils. 

Before closing the review it will be well to consider what may be 
classed as negative evidence. This is furnished by the remarks of 
Dana, made more than thirty years ago, in connection with a review 
of Emmons geological report of the Midland counties of North Caro- 
lina. He says :^ 

In the determination of the exact age of this sandstone, the only rock in this coun- 
try east of the Mississippi occurring between the Carboniferous and the Cretaceous, 
we can not be too cautious in the use of evidence. One or two considerations are, 
therefore, here suggested. In the first place the fauna and flora of America of this 
modem epoch is represented in Europe, and quite strikingly, as has been shown by 
the fauna and flora of the later Tertiary of Europe. The life of corresponding ages 
in the two continents has thus been older in America than in Europe. This is one 
point to be well weighed. Again, in. determining the age of a rock from its fossUs, 
we should rather look to those which indicate the more recent period than those 
which bear the other way. This criterion would bring us right with regard to our own 
epoch, while by avoiding it we might be able to prove that we in America are of the 
Tertiary age of the world. Now, as Mr. Redfleld has shown, the fossil fishes — the 
most characteristic species of any formation — are but lialf heterocercal and come 
nearer to the Jurassic type than the Triassic. There is hence reason for the opinion, 
notwithstanding the important evidence brought forward by Dr. EmniouH, that the 
Lias period may be represented by the formation ; and we may be nearest the truth 
if we regard the whole formation as corresponding to the Lias and the latter half to 
the Trias. The examinations by Mr. Heer accord with this conclusion. The Euro- 
pean subdivisions of the Trias we should not look for on this continent, even if we 
had the whole of the formation, any more than the European subdivisions of the 
Devonian in the American Devonian. American geology is deeply interested in the 
decision of this question, and owes mnch to Prof. Emmons for all that he has done 
toward its elucidation, 

SUMMARY. 

The conclusions reached, as indicated above, by those best quaUfied 
to determine the nearest equivalents of the Newark system in the geo- 
logical series of Europe, present some diversity. 

The Batrachians and reptiles as shown by the most recent and most 
-extended studies^ that have been made, have their nearest known rep- 
resentatives in the Keuper of Germany. 

The fossil fishes are not nearly related to those of any formation in 
Europe, but represent groups confined, so far as is now known, to the 
Jurassic. 



1 Am. Jour. ScJ., 24 aer., vol. ;p^ix, X857, pp. 429-430, 

BnU, 85 9 
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The crustaceans have their nearest representatives in the upper Trias 
or in the Ehetic. 

The plants have been assigned to various horizons, but the most re- 
cent and probably the most reliable determinations, place them in the 
upper part of the Triassic or in the Ehetic; Heer, Stur, and Zeiller 
claiming them as belonging to the Kcuper, while Fontaine and Kew- 
berry consider that they more nearly represent the flora of the Ehetic.^ 

This brief r^sumd of what must be considered the most trustworthy 
jcorrelations now possible, shows that there is a closer accord in the 
various determinations than, perhaps, might have been supposed. The 
geologist who has to depend on the paleontologist for the correlation of 
strata in widely separated regions, is thus furnished with all the data 
available on which to base his conclusions. It is probable that the 
evidence, as it now stands, when considered by various i)er8ons, will be 
interpreted in two ways. 

Those who are inclined to believe that a close correlation is i)ossible 
between the divisions of the geological column in America and Europe, 
will probably demand ftirther evidence and will continue the contro- 
versy as to the equivalency of particular horizons in the two countries. 

Those who take the ground that the large natural division of the 
rock series in America and in Europe admit of correlation only in a 
broad, general way, will conclude that the correspondence reached from 
the comparisons already made are sufficient to show that the fossil- 
bearing strata of the Newark system may be placed in general parallel- 
ism with the upper part of the Triassic and the lower part of the Juras- 
sic of Europe. As a system, however, it can not be considered as the 
equivalent of any definite portion of the European scale. 

When the geological succession in the other portions of the earth 
shall have been determined, and the existing blanks in our knowledge 
of the succession of organic forms filled, at least in part, it may be pos- 
sible to form a more comprehensive scheme of classification than any 
now known, in which the relative position of the strata in various 
widely separated localities may be some time definitely determined. 
Until such a standard of comparison approaches completion, we must 
conclude that the Newark system is a well defined unit in American 
geology, having a great unconformity both above and below, and that 
it belongs in the lower portion of the Mesozoic group of the American 
geological column. The Mesozoic itself, however, does not agree either 
as to its upi)er or lower limits with the Mesozoic of Europe, but repre- 



iThe most recent review of the relation of the fossil plants of the Newark to the Triassic flora of 
Europe which has come to hand is by L. F. Ward (Bull. Geol. Soc. Am., vol. ni, 1891, pp. 23-31). The 
conclusion rreached is that our present knowledge fixes the horizon of tbe Newark "with almost 
absolute certainty at the summit of the Triassip system, and narrows tbe diHcu.s8iou down chiefly to 
the mere verbal question whether it sball be called Rhetic or Keuper. * * * The beds that seem to 
be most nearly identical, so far as the plants are concerned, are those of Lunz, in Austria, and ol* 
Neue Welt, near Baale, in Switzerland. These have been placed by the best European geologists iit 
the Upper Eeuper. Our American Trias [Newark] can scarcely be lower than this, and it probably can 
not be higher than the Xthetic beds of Bavaria." 
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sents, as nearly as can be determined from our present knowledge of 
itSDrganic remains, abont the same relative position in the life history 
of the earth. 

KBLATION TO TEBBANES OF ASIA AND CENTRAL AMERICA. 

Direct comparisons have been made by Newberry between the fossil 
plants of the Newark system and similar fossils from China and from 
Honduras. 

A comparison with fossil plants from China collected by Pumpelly in 
the Kwei basin on the Yangtse river, province of Hui>eh, showed that 
one species is common to the two regions. Another species found in 
the Kwei basin agreed closely with a European Jurassic species. 
Another has a remarkable likeness to a fern which occurs both in the 
Liassic and Oolitic floras of Europe.* The Kwei fossils were also com- 
pared with fossil plants from Abiquiu, New Mexico, and Sonora, Mexico, 
regarded by Newberry as Triassic. The conclusion reached from this 
study was that the plant-bearing beds of the Kwei basin were of Meso- 
zoic age, but whether they should be considered as Triassic or Jurassic 
remained undecided. Only a very general conclusion as to the relation 
of the Newark system to the plant-bearing beds of the Kwei basin, is 
shown by fossils now known, but it is evident that interesting results 
might be expected from a continuation of the comparisons of the fossil 
floras of the two regions.' 

A collection of fossil plants from San Juancito, Honduras, has 
recently been described by Newberry and shown to be related to the 
Ehetic of Europe. This collection contains at least one species that 
is very close to a plant described by Emmons from the Newark rocks 
of North Carolina. Others are closely related to the plants of Abiquiu, 
New Mexico, and Sonora, Mexico. After describing the Honduras fos- 
sils, Newberry refers to their relation to other floras in the following 
language: 

" This discovery of a Triassic flora in Honduras is a matter of special 
interest, as nothing of the kind had before been met with in that sec- 
tion of the globe; but it is only another illustration of the uniformity 
of the vegetation of the world during the Triassic age. This uniformity 
was, however, only a development of the systematic progress of plant 
life. The reign of Acrogens ended with the Permian. The Ehetic 
epoch was, therefore, about the middle of the reign of Gymnospernis. 
No Angiosperms were yet in existence, for they began in the Cretace- 
ous. * * * 

" Where the Gymnospermous flora originated, or how it was developed 
from the Acrogens, if it was so developed, and through the exercise of 
what elements of superiority it superseded them, we are yet in igno- 
rance. It is, however, a matter that may well excite our wonder that. 



> Appendix Ko. 1 to geological researches in China, Mongolia, and Japan [etc.] by Kaphael PumpeUy. 
Smitbaonuau Contributionft to Knowledge, vol. vii, Washington, 1867, pp. 119-123* 
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migrating such immense distances from their place of origin, through 
every phase of soil and climate — through all the zones of the Eastern 
Hemisphere, and now, as we learn from this group of Honduras plants,' 
through the New World — they march, holding so firmly to their original 
group of characters, generic and specific, that wherever we open their 
tombs we recognize them instantly as old friends. In their long marches 
some perish by the way, and here and there^ their numbers were 
recruited by new forms, imported or developed; but the leading mem- 
bers of the troop in virtue of some occult protection against outside 
influences, preserved almost without alteration all the complicated 
characters of their vegetative and reproductive systems. 

" We shall look now with eagerness to South America for the full 
identification there of this Mesozoic flora, which we have found in full 
development in Virginia, New Mexico, Sonora and now in Honduras. 
It had before been recognized in Australia — where it seems to emerge 
from the Paleozoic flora and perhaps began — New Zealand, India, Tou- 
quin, China, Turkestan and various parts of Europe." * 



1 Khetic plants from HoiitlurHS. Jii Am. Jour. Sci., 3il ser., vol. xxxvi, 1888, pp. 342-351. 
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Vol. 1. 

Vol. 1. 

Vols. 1-18. 
Vols. 1-6. 
Vols. 1-e. 

lstaeries:Vols. 
1-14; 2d ser- 
ies: Vols. 1- 
26; 3d series: 
1-15. 

lstseries:Vols. 
1-5 ; 2d series : 
Vols. 1-10; 3d 
scries: Vols. 
1-4. 

3d scries: A'cls. 
77-92. 



Istseries: Vols. 
1-10; 2d ser- 
ies: Vols. 1- 
12;dec^e3d: 
Vofe. 1-6. 

Vols. 1, 2. 



Vols. 1, 2 (1842- 

1843). 
Vols. 1-7 (1858- 

1863). 



Vols. 1, 2. 
No. 1 (1&36). 
Vols. 1-18. 
Vols. 1-15. 
Vol. 1. 



Report for 
the London 
meeting. 

1887-1889. 

Second series : 

Vols. 1-3. 
VoIh. 1-14. . 



Vols. 1-7. 
A^ols. 1-7, 9-11. 
1874. 

Voi.s. i-r». 

VoLs. 1-4. 
Vols. 1-44. 

Lstseries: Vols. 

1-5; 2d series: 

Vols. 1-7. 
Istseries: Vol. 

1; 2d series: 

Vob*. 1-9. 
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Catalogue of serial publications examined — Contiuaed. 



Name. 



Published at- 



Abbreviation. 



Examined. 



£oyal Society, London (see London, 

Koyal Society). 
Saint Louis Academy of Sciences, 

Transactions. 
Scliool of Mines, Quarterly 



Science 
Science 



Saint Louis, Mo. 
New York, N. Y 



Cambridge. Mass., 
and New York, N. Y. 
Now York.N.Y 



Smithsonian Institution, Annual Re- 
port. 

Smithsonian Institution, Contribu- 
tion to Knowledge. 

Smithsonian Institution, Miscella- 
neous Collections. 

Societ6 g6ologique de France (see 
France, Geological Society). 

Technology Quarterly. 



Saint Louis Acad. 
Sci., Trans. 
School of Mines, 

C^uart. 
Science 



Washington, D. C ; 

"Washington, D. C 

I 
Washington, D. C 

I 
I 



Texas State Geological and Scientific 
Association, Bulletin. 

Trenton Natur^ History Society, ! 
Journal. 

United States Geological Survey, 
Annual Reports. 

United States Geologi<ral Survey, 
Bulletin. 

United States Geological Survey, 
Mineral Resources. 

United States Geological Survey, 
Monographs. 

United States National Museum^ 
Bulletin. 

United States National Museum, 
Proceedings. 

Yassar Brothers' Institute, Transac- 
tions. 

Virginias, The 

Washbnm College Laboratory of 
Natural History, Bulletin. 

Washington Biological Society, Pro- 
ceedings. 

Washin^on Philosophical Societj'. 
Bulletin. 

Wisconsin Academy of Science, 
Arts, and Letters, Bulletin. 

Wisconsin Academy of Science, 
Arts, and Letters, Transactions. 

W\'oming Historical and Geological 
Soeiety, Proceedings and Collec- 
tions. 

Zeitschrift der deutschen geolo- 
gischen Gresellschaft. * 



Bost(m, Mass. 
Houston, Tex. 



Trenton, N. J 

Washington, D. C 

Washington, D. C 

Washington, D. C 

Washington, D. C 

Washington, D. C 

Washington, D.C.... 
Poughkee)>sie, N. Y . . 



Science (ed. by John 

Michels). 
Smith. Inst.. Ami. Rep. 

Smith. Inst., Cont. 

Knowl. 
Smith. Inst., Misc. Coll, 



Tech. Quart 

Texas State Geol. and 

Sci. A.ssoc.. Bull. 
Trenton Nat. Hist. 

Soc, Jour. 
U. S.Geol. Surv., Ann. 

Rep. 
U.S. Geol. Surv., Bull. 



Staunton, Va . 
Topeka, Kans. 



I 



Washington, D. C ! 

Washington, D. C 

Madison, Wis | 

Madison, Wis ^ 

Wilkcsbarre, Pa 



Berlin 



U.S. Geol. Surv., Min. 

Resourc. 
U. S. Geol.Sarv.,Mono. 

U.S. Nat. Mus., Bull.. 

IT. S. Nat. Mus., Proc. . 

V a s s a r Brothers' 
Inst., Trans. 

The Virginias 

Washburn Coll.. Bull. '• 

Washington Biol. 

Soc, Proc. 
Washington Phil. 

Soc, Bull. 
Wisconsin Acad. Sci., 

Bull. 
Wisconsin Acad. Sci., 

Trans. 
Wyoming Hist, and ; 

GeoL Soc, Proc and 

Coll. 
Deutsch., Zeitschr. 

geolo. GescU. 



Vols. 1-4; Vol. 

5, pp. 1-336. 
Vols. 1-11. 

Vols. 1-14. 

Vols. 1, 2. 

1853-1887. 

Vols. 1-25. 

Vols. 1-12. 

Vols. 1-3. 
Vol. 1, No. 1-6. 

Vol. 1. 

lst>-7th. 

No. 1-50. 

1883-1887. 

Vols. 1-14. 

Vol.1. 

Vols. I-IO. 

Vols. 1-4. 

Vols. 1-6. 
Vol. 1. 

Vols. 1-3. 

Vols. 1-10. 

No. 1-5. 

Vols. 1-5. 

Vols. 1-3. 

Whole set. 



PLAN OF THE INDEX. 



This index consists of principal and secondary entries arranged in a 
single alphabetic series. 

Principal entries. — ^These consist of the names of books aud papers 
arranged nndcr authors. The author's Dame is printed in BLACK FACED 
(capitals) type, with a date to the right in the same type. The date 
designates the year of publication, or, instead of this, in the case of 
many serials, the date at which the paper appeared, or was read. When 
two or more papers bear the same date, the second one is designated as 
a, the third as 6, and so on. When a paper has been i)ublished in more 
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than one edition, the edition given first in the description of the book 
is the one referred to. 

The abstract following the description of a paper indicates briefly its 
contents so far as it relates to the Newark system. References are 
given to so-called Newark rocks on Prince Edward island, for the rea- 
son that the index was compiled before it was concluded that the New- 
ark system is not there represented. 

Secondary entries. — The chief words of the secondary or subject en- 
tries are printed in black fiAced (small letters) type and in these the reader 
is referred by author's name and date to the principal entries in BLAG£ 
FiCKII (capitals) type. 

These secondary entries include: 

(1) Places where observations on the Newark system have been 
made. In these entries the method of locating observations in use by 
each author has been followed. For example, a locality may be referred 
to in reference to its proximity to a town, a mountain, a riyer, etc., by 
different writers. This necessarily leads to lack of uniformity in the 
index, but when practicable, cross-references from one method of entry 
to others have been made. 

(2) Under the names of states, the principal pai)ers relating to the 
rocks of the Newark system within their borders. 

(3) The works of authors cited in publications not their own. These 
are referred to under the name of the author cited, but the information 
contained in the reference or quotation is treated as a portion of the 
paper in which it appears. 

(4) Under the head of Plants (fossil), Invertebrates (fossil), and 
Vertebrates (fossil), references to papers containing descriptions of 
species or genera. 

(5) In structural and general geology, references to the following 
subjects whenever the information recorded seemed sufficiently definite: 

Age (discussion or deter- Dip. Oil. 

minatiou of). Dike. ' Raindrop impressions. 

Analyses. Fault. Salt. 

Anticline. Footprints. Sandstone. 

Arkose. Gypsum. Shale. 

Coal. Limestone. Shrinkage cracks. 

Coke, natural. Map, geological. Strike. 

Conformity. Metamorphism. Synclinals. 

Gpnglomerate. Metamorphism, contact. Trap. 

Copper. Minerals (principal papers only). 

In making references to the subjects mentioned above, as great con- 
sistency lias been observed as the diversity of the papers indexed would 
allow. 

Besides the subjects enumerated some irregular entries have been 
inserted, but not systematically noted for the whole body of literature 
examined. An effort has been made to complete the list up to 1891, 
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but a few papers published in 1890 were received too lat^ to be fully- 
indexed. A further delay in publication has enable<l me to introduce 
references to a few published in 1891, but for these only a limited 
number of secondary entries have been inserted. 

When not otherwise indicated the papers referred to are octavo. 

In preparing this index I have been greatly assisted by Mr. Nelson 
H. Darton, who has permitted unrestricted use of the manuscript of an 
unpublished "Author's Catalogue of North American Geology," and 
has assisted me in many other ways. I am also indebted to Prof. W. 
O. Crosby, for a short bibliographic list which has been use4 in verifi- 
cation. 
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Abberlllet 8. €, Description of trap dikea near 
(Tiiomey,'44, pp.ll-r2). 

Trap dikes near (Hammond, 1884, p. 466). 
ABBOT, [S. L.] Cited on fossil footprints. (£. 

Hitchcock, 1843a, p. 260). 
Abbotstown, Pa. Ciiaractor of strata near (H. 
D. Rogers, '58, vol. 2, p. 679) . 

('ongloraerat« near (H. D. Rogers, '58, vol. 2, p. 
680). 

Dip near (Frazer, '76, p. 101). 
Acadift. Section of the rocks (»f (Daw.son, '78* 

PI. op., p. 20). 
A€KEBtY, S. Cite<l ou the character of the rocks 
forming the Palisailes, N. J. (Cooper, '22, p. 
240). 
ADAMS, C. B. ]S4^ 

Second annual report on the geology of the 
state of Vermont. Burlington Vt., pp. 
1-2G7. 

Contains a hrief account of the Newark sys- 
tem in general, pp. 101-102. Discusses 
the amount of erosion indicated by the 
trap dikes of the Connecticnt valley and 
of Vermont. States that some of the ma- 
terial forming the Newark rocks of the 
Connecticut valley came from the North, 
pp. 159-162. 
ADAMS, C. B. 1846a. 

Notice of a small Ornifhichnite. 

Am. Jour. Sci., 2d Her., vol. 2, pp. 215, 216. 

Describes and gives two outline figures of a 
small footprint from Westfield, Conn. 
ADAMS, C. B. 1860. 

Elements of geology. 

See Gray and Adams, I860. 
ADAMS [C. B.]. Cited on the mode of formation 
of the Newark rocks of the Connecticut 
valley (Lea, '53, pp. 191-192). 
Adftms County, Pa. Brief report on (Lesley, '85, 
p. xxi, pi. 1). 

Contac/t metamorx)hism in (H. D. Rogers, '58, 
vol. 2, p. 691). 

Detailed account of copper ore in (Frazer, '80, 
pp. 299-304). 

Dip in trap rock in (H. D. Rogers, '58, vol. 2, 
p. 691). 

Geological map of (Leslej' and Frazer, '76). 

Red shale in (H. D. Rogers, '58, vol. 2, p. 677). 

Report on the geology of (Frazer, '76). 

Report on the geology of (Frazer, '77). 
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Section of the Newark iu (Frazer, '77a). 

Strike of trap dikes iu ( H. D. Rogers, '58, voL 
2, p. 691). 

Trap dikes of (H. D. Rogers, '58, vol. 2, p. 091). 

Trap rocks of (Frazer, '75a). 
AdTOCftte hftrbor, N. S. Rocks at (Gesner, '3^, p. 

233). 
AGASSIZ, LOUIS. 188JU184S. 

Recherches sur les poissons fossiles. 

Neuchatel, 5 vol. folio. 

Describes and figures fossil fishes from the 
Newark system, vol.2, pp.43, 159, pi. 8, 
14c. 
AGASSIZ, [LOUIS J. 1860. 

[On the age of the Newark rocks of the Con- 
necticut valley. ] 

In Boston Soc. Nat. Hist., Proc., voL3, pp. 
336-337. 

Remarks on a paper by C. T. Jackson. 
AGASSIZ, [LOUISJ. 1861. 

[Remark ou the geological position of the 
Newark system as indicated by fossil 
plants.] 

In Am. Ass. Adv. Sci., Proc., vol. 5, p. 46. 

A brief remark in discussion of a paper by 
W. C. Redfield. 
AGASSIZ, LOUIS. lS68iU 

[Geological position of the Newark syste Ji as 
indicated by fossil fishes.] 

In Am. Ass. Adv. Sci., Proc., vol. 4, p. 276. 

Discussion of a pa];)er by W. R. Johnson. 
AGASSIZ, LOUIS. 186S. 

[Remarks on the age of the Deep river ooal 
field. N.C.] 

In Am. Acad., Proc., vol. 3, 1852-1857; p. 69. 

Remarks following a discussion concerning 
the age of the Deep river coal field, N. C, 
by C. T. Jackson and W. B. Rogers. 
States that the fossil fishes of the Newark 
system indicate a geological position be- 
tween the Trias and Lias of Europe. 
AGASSIZ, LOUIS. 1865. 

[Remarks on the footprints of the Connecticut 
valley.] 

In Am. Acad., Proc., vol. 3, 1852-1857, p. 193. 

States reasons for doubting whether all t^e 
so-called footprints of birds iu the Con- 
necticut river sandstone were in reality 
produced by birds. 
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▲0A88IZ, ri<0UI8]. 1858. 

[Remarks on certain crustacean footprintn 
from the sandstone of the Connecticut 
valley.] 

In Ichnology of New £ngland, by Edwanl 
Hitchcock, p. 166. 

A brief extract from a letter in rirfi'renct^ Ut 
the footprints of crustaci^ans. 
AeAS81Z, L0UI8. 1860. 

On "Marcou^s geological map of North Amer- 
ica." 

In Am. Jour. Si'i., 2d ser., voL 27, pp. 134-137. 

KepublishtKl in "Reply to the criticiHuiH of 
JamcH D. Dana," by Jules Marcon, Zuricli, 
1850, pp. 28-30. 
AGA8SIZ, [LOUIS]. 1K60. 

[On the age of red sandstone in New BruuHwick 
and on the south shore of Lake Superior. J 

In Boston Soc. Nat. Hist., Proc., a'oI. 7, p. 398. 

Discussion of a paper by C. T. Jackson. 

Cited .18 to the age of the coal fields of North 
Carolina (Emmons, '56, pp. 272, 275). 

Cited on the age of the Newark Hysteui 
(Hitchcock and Hitchcock, '67, p. 416. 
Lea, '53, p. 188. Lea, '58). Marrou, Tv'i. 
p. 41. Murchison, '43. 

Cited on the age of the Richmond coal field, 
Va. (Taylor, '48, p. 47. Lyell, '47, p. 275. 
Marcon, '49, p. 274). Marcou, '58, p. 16. 

Cited on the classification of fossil fishes from 
the Connecticut valley (J. H. Redfield, 
'66). 

Cited on the deposition of copi>er in nniygda- 
loids, etc. (Chapman, '56, pp. 43-45). 

Cited on the early discovery of fossil fislies in 
the Newark system (Newberr^', '88, p. 19). 

Cited on fossil fishes (C. H. S. Davis, '87, p. 
21. Egerton, '49, pp. 4. 8. E. Hitchcink, 
'41, p. 459. Newberrj', '88. J. 11. Red- 
field, '36). 

Cited on fossil fishes (W. C. Redfield, '41, 
p. 26). 

Cited on fossil footpriuts (Deano, '47. Silli- 
man and Dana, '47). 

Cited on Marcou's geological ma]> of North 
America (Marcou, '59, pp. 20-30) . 

Cited on Newark flora (Marcou, '90). 

Cited on number of phalanges in the toes of 
birds (Silliman, Silliman, jr., and Dana, 
'47. 

Reference to fossil fishes described by (New- 
berry, '88, p. 24). 
JLg9 ef the NewariL systeBi. Discussion of (J. D. 
Dana, '57. Dawson, '58. Dewey, '57. E. 
Hitchcock, '416, p. 244. E. Hitchcock, '56, 
p. 90. Homer, '46. Lea, '53. Lesqnereux, 
'76, p. 283. Lyell, '6(J. Marcou, '40. Mar- 
cou, '.55, pp. 864-868. Marcou, '88, ]>]>. 31 - 
43. Mather, '4.3, pp. 293,294. Newbtirry, 
'88, pp. 8-15. H. D. RogerK, '40, pp. 114-1 17. 
H. D. Rogers, '56, p. 32. W. B. Rogers, '54 . 
White, '89). 

In Connecticut valley (C H. llitchrm-k, '55, 
p. 392. E. Hitchcock, '41, pp. 438-441. 
E. Hitchcock, *53. E. HitchiMKk. '55, p. 
^, IS. Hitchcock, '&5a, pp. 407<409, E. 
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Hitchcwk, '58, i>p. 3, 5-10, 20-25, 79. 
Hit<.'h('0<'k and Hitchcock, '67, pp. 415, 
416. Jackson, '50, pp. 335, 336, 338. Lyell, 
'42, i». 796. Lyell, '45, vol. 1, pp. 13, 255 ; 
vol. 2, p. 214. Maclure, '09. Nuttall, '21, 
p. 37. W. C. Redfield. '51. H. D. Rogers, 
'436. ►Silliuiau, jr., '44. Wells, '50). 

lu New Brunswick (Cnnlner, '65. Bailoy, '65, 
pp. 6, 6, 13, 123. Bailey, '72, pp. 218, 219. 
Matthew, '65, \u 124). 

In New Jersey. ( Ackerly, '20, pp. 35, 36, 61-62. 
Cook, '64, pp.ft-7. Cook, '68, pp. 173-194. 
Cook, '89, pp. 11-12. Maclure, '09. Marcou, 
'58, pji. 11-16, 65. W. C. Redfield, •43a. 
W. C. Redfield, '51. H. D. Rogt^rs, '436) . 

In North Carolina. Discussion of (Chance, 
'85, pp. 16, 17. Eninions, '56, pp. 271-283. 
EuiinonH, '57, p. 53. Euiiuouh, '57b, pp. 
79, HO. Fontaine, '83, pp. 121-128. Mac- 
larlane, '77, pp. 517, 522, 523. Marcou, '58, 
pp. 15, 16. Newberry, '06). 

In North Carolina. Refureuce to (Emmons, 
'52, p]>. 1 15- 1 18, 140-143. Emmons, '56, pp. 
227, 228. Kninions, '58. Jackson, '53. Jack- 
son, '56a. pp. 31,32. Kerr, '76, p. X, 110, 
111. Macfarlane, '77, p. 528. Marcou, '88, 
p. 30. Stephens, '61). 

In Nova Scotia (Dawson, '47, pp. 57, 58. Daw- 
son, '78, p. 109. Jackson, '50, p. 338). 

In Pennsylvania (Cope, '66, pp. 249-250. 
rras!er,'85. p. 403. C. E.Hall, '81, p. 20. 
T.^. Hunt, '76, p. 320. Lesley, '83, pp. 178, 
179. Lewis, '85. pp. 439, 440. H.D. Rogers, 
'58, vol. 2, pp. 092-697. AVhoatley, '61). 

In Prince Edward island (Dawson, '47, ])p. 
57,58. Dawson, '54a. Dawson, '74, pp. 
209,210. Dawson, '75. Ells, '84, pp. HE., 
12E., 16E., 18E. Note on atlas sheet No. 5, 
S. W. McKay, '66. Owen, '76, pp. 359, 
361). 

In Virginia (Cliffonl, '87, p. 5. Credner, '66. 
Euunons, '50, pp. 338-342. E. Hitchcock, 
"58, p. 6. Hull, '87, p. 86. Lyell, '47, pp. 
2G1, 274, 275, 278-280. Lyell, '49, pp. 280, 
281. Lyell, '57. Lyell, '71, p. 363. Mac- 
farlane, '77. Marcoii, '55, pp. 872, 873. 
^larcou, '58, pp. 11-16, 65. Nuttall, '21, p. 
37. W. B. Rogers, '39, i)p. 70, 71. W. B. 
Rogers, '43. W. B. Rogers, '436, p. 532. W. 
B. Rogers, '55c. W. B. Rogers, 79, p. 180. 
Shaler, '71, pp. 116-117. Stephens, '61. 
Taylor, '35, pp. 293. 294. Taylor, '48, pp. 
45-47,50). 

In Virginia, indi<'at«Mlbycrnataceans (.)ont>s, 
'62, p. 85). 

Indicated by fo.H.sil IihIich (Agas.siz, '51a. 
Agassi/, '53. Lyell. '47, p. 275. Newoorry. 
'78. NewbciTi-, '85. J. H. Redfield, 
•5«, p. 184. \V. C. Rc-dfu'ld, '50. W. C. 
Re<lrtcld, '5(ki). 

.Indicateil by fOHsil plants (Agiissiz, '51. Hun- 
bury. '47, p. 287. yofltaine, 79, p. 37. Fon- 
tiiin*'. '8.3, pp. 92 00. Heer, '57. N«^w- 
bury, '85. W. 1 J. Rogers, '54, p. 55). Stur, 
'88. Zeill«:r, '88. 
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Anftlysis of Iron ore— Contiouod 

From Wheatlield mine, Pa. (d'lnrilltern, '83, 
pp. 348, 340). 

Auftlysls of limestone from DillHburg, Pa. (Fra- 

zer, '77,p.308). 
From FeltviUe, N. J. (Cook, '68, p. 214). 
From North Carolina. (Etomonft, 'bS). 
From Prince Edwanl island (Dawson and Har 

rinffion, 71, p. 41). 
From York connty, Pa. (McCreath, '81, pp. 

77-SO). 

Analyslii of mridntone from Connccticnt (Shaler, 

'84, p. 127). 
From Hancock, Md. (Clarke, '89). 
From Haverstraw, N. Y. (Darton, '83). 
From Morrisville, Pa. (Genth, '81. p. 111.) 
From Newark, N. J . (Darton, '83. S<liweitzer 

'70). 
From New Durham, N.J. (Dart-on, S^i). 
From New Jersey (Cook, '(J8, pj). 515-516. S. P. 

Merrill, '84, p. 26. S«ihweitzer,'71. Wurtz, 

'71. Wurtz, '72). 
From the Palisades, N. J. (Newberry, '70). 
From Washington valley, N.J. (Cook, '68, p. 

509). 

Analysis of shales ftrom Egypt, N. C. (EramouH, 
'56, p. 287. Emmons, '57, p. 31). 

From New Bninswick, N. J. (Cook, '68, pp. 
384-385). 

From New Jersey (Cook , ' 68, pp. 384-385. Dar 
ton, '83a). 

From Springfield, Muss. (Jackson, '50a). 

Analysis of trap by G. W. Hawes (E. S. Dana, '75), 
decomposed, from near Sanford, N. C. 
(Clarke, '87, p. 138). 

Analysis of trap from Cornwall iron mines. Pa. 

(Lesley and d'Invilliers, '85, p. 497). 
From Farmington hills. Conn. (Hawes, '75a). 
From Grettysburg, Pa. (Frazer,'77, pp. 309-312). 
Froni Gulf mills, Pa. (Genth, "81, pp. 133-134. 

CKHall, "81, pp. 20. 133-134). 
From Jersey City, N.J. (Hawes, '82, pp. 131- 

132). 
From Montgomery and Sucks counties, I*a. 

(C. E. Hall, "81, p. 20). 
From New Durham, N. J. (Darton, '83). 
From New Jorsey (Cook, '68, pp.215-2J8). 
From New JorHcy and (Jonnecticut(J. D. Dana, 

'73. vol.6, p. 106). 
From Palisades, N. J . (Newberry, 70). 
From Pennsylvania (Frazer, '82, pp. 147-150. 

Genth, "sl, pp. 94-99. Levis, '85, p. 454). 
From Saltonsnll lake, Conn. (.7. D. Dana, "7!^, 

vol. 6. p. 107). 
From Virginia (Campbell and Brown, '90). 
From West Rock, Coun. (E. S. Dana, '77. 

Hawes, '82, p. 132). 
From West Rock, (Jonu., and from near York, 

Pn. (Frazer, '75a, pp. 404-409). 
lYom Williamsons point. Pa. (BYazer, '78). 
From York, Pa. (Frazer, 76, pp. 122-124). 

Analysis of troppean soil from Chester county, 
S.C. (Hammond, '84, p. 497). 
From New Jersey. (Cook, '78, pp. 37,38). 



Analysis of water from an artesian well at Dnr- 

ham, N. C. ( Venable, '87). 
From an artesian well at Jersey City.. N. J. 

(Wanl, '79, p. 132). . 

From an artesian well at Newark, N. J. (Cook, 

'80. p. 163. Cook, 82, pp. 142, 143). 
From an artesian well at Orange, N. J. (Cook, 

'85. pp. 118-122). 
From Orange and Newark, N. J. (Cook, '84, 

pp. 132-137). 
From an artesian well at Paterson, K. J. 

(Cook. '82, pp. 144, 145, 146. Cook, '85, pp. 

116-117). 
From an artesian well at Plainfield, N. J. 

(Cook '82, p. 147). 
Anderson's coal nine, Ta. Analysis of coal f^mn 

(Clemson, '35. Cliffonl, '87. p. 10. Macfar- 

lane, '77, p. 515. Williams, '83, p. 82). 
Brief account of (Macfarlane, 77, p. 507). 
Notes on (Taylor, '35, p. 284). 
Thickness of coal in (W. B. Rogers, '36, p. 53. 

Taylor, '35, p. 282). 
ANDREWS, E. B. 1876. 

Noticx) of new and ipteresting ooal plants from 

Ohio. 
In Am. Ass. Adv. Sri., Proc., vol. 24, part 2, 

pp. 10&>109. 
A referonce to the fossil plants of the Newark 

system . 

ANDREWS, G. W. Analysis of coal from Rich- 
mond coal field, Va. (Clifford, '87, p. 10). 

Annandale, N. J. Gneiss bordering the Newark 
system near (Nason, '89, p. 16). 

Annapolis, N. 8. Newark outcrops near (Cliap- 
man, '78, p. 111-112). 

Annapolis basin, N. 8. Description of (Dawson, 
'78, p. 95). 
Excavati<m of (Russell, '78, p. 221). 
View of entrance to (tlackson and Alger, '33, 
pi. 1). 

Annapolis gat, N. 8. (See Digby gut.) 

Description of (Jackson and Alger, '33, p. 238). 
Description of ro<'ks at (Dawson, '78, p. 95). 

Annapolis town, N. S. Rocks near (Gesner, '36, 
p. 73). 

ANONTMOrS. 1888. 

[On the occurrence of fossil fishes at Middle- 
field and Westfield. ("onn.] 

In Am. Jour. Sci., vol. :U, pp. 198-200. 

Describes the localities mentioned at which 
fossil fishes have l><*(>n obtained. 

AXOXTMOUS. 1888a. 

Newly discovered ichnolit«s. 
In Am. Jour. S<i.. vol. 33, pp. 201-202. 
Brief mention that fossil f(M)tprint« have been 
discovered at Middletown, Conn. 

AN0NYX0U8. 1889. 

Solid impressions .and casta of drops of rain. 

In Am. Jour. Sci., 2d ser., vol. 37, p. 371. 

Certain peculiar eft'ects of raindrops on ashes 
and mud described, which are considered 
as similar to certain peculiar markings 
found in the sandstone of the Conneotioat 
YfiHey, 
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AirONTMOUS^ 1864. 

Catalogue of fossila from the Connecticat 
valley and New Jersey, in the New York 
State Cabinet at Albany, N. Y. 

In Seventh Annual Report of the New York 
State Cabinet of Natural History, pp. 
60-63. 

Comprises brief ftescription of nine slabH of 
sandstone from South Hadley falls and 
Turner's falls, Mass. Also brief descrip- 
tions of slabs with fossil fishes from Sun- 
derland, Mass., and Boonton, N. J. 
JllfONTMOU8. 1869. 

North Carolina Land Company. A statisti- 
cal and descriptive account of the several 
counties of the state of North Carolina. 
Baleigh, pp. 1-138, and a map. 

Contains brief account of the value of the coal 
and iron in the Newark rocks of North 
Carolina, pp. 103, 104, 108. 
Anson eonnty N. €. Bones of a saurian from 
(Emmons, '56, pp. 335-337, pi. 5.) 

Isolated area of the Newark in (Emmons, '56, 
p. 242). 
Anticlinal. At GaUas point, P. E. I. (Dawson 
and Harrington, 71, pp. 17, 18). 

In Adams • county, Pa. Detailed record of 
(Frazer, '77, p. 267). 

Berks county. Pa. (d'Invilliers, 83, p. 201). 

Connecticut valley. Brief discussion of 
(Hovey, '89, p. 380). 

Pennsylvania and the Connecticut valley, etc. 
(Frazer, '82, p. 171). 

Near Emigsville, Pa. (Frazer, '76, p. 88, pi. 
op. p. 92). 

Near Ironstone station, Pa. (d'Invilliers,' 83, 
p. 49). 

.On Prince Edward island (Bain and Dawson, 

'85, p. 156). 

Antigmiisli eonnty, N. 8. Brief references to 

Newark rooks of (Honeyman, '67, pp. 108, 

118). 

Appalaeliiang, seetions. (H. D. B.ogers, '56, pi. 8) . 

After Rogers. (Lyell, '66, p. 497). 
AfppletOB cabinet. Amherst college. Donations 
for (E. Hitchcock, '58, p. 2, pi. 4). 

Description of footprints in (E. Hitchcock. '58, 
pp. 53-190). 

APFLETON, SAMUEL. Donation to Amherst 

college (E. Hitchcock, '58, pp. 1, 2). 
Appomattox rirer, Ta. Coal found near the 

(Pierce, '28, p. 58). 
AB€HIAC,A. d'. 1858. 

[Remarks on the Permian and Triassic in 

North America.] 
In France, Geol. Soo. Bull., 2tl ser., vol. 15, 

pp. 532-533. 

Contains a brief resam6 of the observations 

of E. Emmons in Virginia and North 

Carolina. 

ABCH1AC, A. d*. 1860. 

Histoire de Progrds de la geologic do 1834 h 

1859. 
Paris, 1847-18fl0, vols. 1-8. 
The eightii volume treats of the Triassic ; in 
it chapter 12 is devoted to a review of the 
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ABCHUC, A. d*-Conthined. 

Triassic formation of North America, pp. 
633-658. A general resume of the Triassic 
formation wherever fonnd is given on pp. 
663-672. ' 

Area of Newark in New Brunswick and Nova 
Scotia (Dawson, '78, p, lU). 
In New Jersey (Cook, '68, p. 176. Cook, '79, p 

14). 
In North Carolina (K»;rr, '75, pp. 141, 146), 
On Grand Manan, N. B. (Bailey, '72, p. 219). 
Arendtsrille, Pa. Boundary of the Newark near 
(Frazer, '82, p. 123). 
Isolated area of Newark in Huronian schist 
near (Frazer, '77c, p. 651). 
Arkose of Palisades, N. J. (Cook, 'H2, p. 33. Dar- 

ton, '90). 
Arlington, N. J. Description of a copper mine 
noal (RuHuell, '80). 
Detailed description of trat^ rock near (Dar- 

ton, '90, pp. 56-59). 
Dip iu sandstone near (Kussell, '78, p. 223. 

Cook, '82. p. 24). 
Fault at (Cook, '82, p. 16. Cook, '83, p. 25). 
Origin of trap rock near (Darton, '89, p. 138). 
Quality of stone near (Cook, '81, p. 43). 
Reference to fault near (Cook, '89, p. 14). 
Sandstone exposed near (Russell, '78, p. 223). 
Artesian wells at Durham, N. C. Depth and an- 
alysis of water from (Venable, '87). 
At Northampton, Mass. (Emerson, '87, p. 19). 
At South Hadley, Mass., an account of (E. 

Hitchcock, '41, p. 525), 
In New Jersey (Cook, 79, pp. 30,31. Cook, 
79, pp. 12ft-1298l31, 132, 133, 139, 150. Cook, 
'80, pp. 162-166, 172). 
Ashbed in Connecticut (Chapin, '91). 
ASHBUBNEB, CHABLE8 A. 1886. 

Coal. 

InU. S. Geol. Surv., Mineral Resources, calen- 
dar year 1885, pp. 10-73. 
Gives production of coal in Richmond coal 
field for 1885, p. 69. 
A8HBURNEB, CHABLE8 A. 1887. 

Coal. 

Iu n. S. Geol. Surv., Mineral Resources, calen- 
dar year 1886, pp. 224-377. 
Contains a brief account of the Richmond 
coal field, Va., pp. 352-353. 
A8HBUBNEB, CIUBLE8 A. 1888. 

Coal. 

In U. S. Greol. Surv., Mineral Resources, calen- 
dar year 1887. 
Gives production of Richmond coal field for 
1887, p. 361. 
Ashland, Ta. Description of Newark area near 

(Heinrich, '78, pp. 229-230). 
Asplnwall shaft, Ta. Fossil plants from (Fon- 
taine, '83, p. 3). 
Athol, Mass. A locality for fossil footprints (E. 

Hitchcock, '48, p. 132). 
Atkins, J. Cited on the prospects of the Rich- 
mond coal field (Ashbumer, '87, p. 353). 
Atland iron mine, Pa. Description of (d'Invil- 
liers, '86, pp. 1506-1507). 
Section of (Frazer, '77, pi. op. p. 232). 
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Atlantic ocean. Section from, to the Mississippi 
(Lyell, '45, vol. 1, p". 92). 

Pacific (J. Hall, '52, accompanying^. 
Attleboro, Pa. Section near (Frazer, '77a, p. 495) . 
Aron, Conn. Building stone in (Percival, '42, p. 
439). 

Copper mines of (Percival, '42, p. 318). 
Arondale, N. J. Character of the rocks in quar- 
ries near (Nason, '89, p. 22). 

SandHtone quarry near (Cook, '79, p. 22). 
Bachelorx Hall, Ta. Boundary of Newark near 
(Ueinrich, '78, p. 238. W. B. Rogers, '39, 
pp. 74-75, 76). 
BAILET, L. W. 1865. 

Observations on tlie geology of southern New 
Brunswick. 

In Observations on the geology of southeast 
em New Brunswick, made principally 
during the summer of 1864 by Prof. L. "W. 
Bailey, Messrs. George F. Matthew and 
C. F. Hartt, x>repared and arranged with 
a geological map by L. "W. Bailey, Fred- 
oricton, pp. 1-122, 130, map. 

Contains an account of certain terranes eiTO- 
neously referred to the Newark system 
by Gesner, pp. 5, 6; also a list of localities 
where Newark rooks do occur, p. 5, and 
a tabular view of the rocks of New Bruns- 
wick, p. 13. 
BAILEY, L. W. 1872. 

On the physiography and geology of the is- 
land of Grand Manan. 

In Canadian Nat., n. s., vol. G, pp. 43-54, and 
map. 

A somewhat detailed description of the geol- 
ogy of Grand Manan and the small islands 
near it. The occurrence of sandstone be- 
neath trap at Dark harbor is described. 

BAILKY, L. W. 1879. 

ReiH>rt on the pro-Silurian (Huronian) and 

Cambrian or Primordial rocks of southern 

New Brunswick. 
In Geological Survey of Canada, report of 

progress for 1777-'78, pp. IDD— 34DD. 
Contains a table showing the strati graphic 

]>osition of the Newark rocks of southern 

New Brunswick, p. 2DD. 

BAILEY, L.W. 1885. 

On geological contacts and ancient erosion in 
southern and central New Brunswick. 

In Canada Boy. Soc, Proc. and Trans., vol. 
2, sec. 4, 1884, pp. 91-97. 

Contains a brief statement to the effect that 
the contact of the Carboniferous and Trias 
in southeastern New Brunswick has been 
«l»m'rvi'd. Conformity or nonconformity 
not mentioned, j). 97. 

BAILEY, L. W. Cited on microscopical examina- 
tion of fossil wood from Southbury, Conn. 
{E. Hitchcock, '436, p. 294-295). 
C'ited on overtlow trap shiH^ts on Grand 
Manan islsnd (W. M. Davis, '83,. p. 297). 

BAILEY, L. W. Cited on trap dikes on Grand 
Manan island, N. B. (W. M, Davis, '83, 
p. 291). 



BAILEY, L. W.— Continued. 

Notice of work done by, in New -Broaswick 
(MiUer, '79-'81, vol. 2, p. 166). 

BAILEY, L. W., and GEO. F. MATTHEW. 1872. 

Preliminary report on the geology of south- 
em New Brunswick. In Geological Sur- 
vey of Canada, report of progress for 
1870-1871, pp. 13-240. 

Contains k description of the Newark rocks 
at Red head, Quaco head, Salisbury 
cove, and Grand Manan island, pp. 216- 
221, 225, 226. 

BAILEY, L. W., and 8. F. MATHEW. Cited on 
the relatitm of trap and sandstone on 
Grand Manan (W. M. Davis, '83, p. 285). 

BAILEY, L. W., G. F. MATTHEW, and B. W. 
ELLS. 1880. 

Report on the geology of southern New 
Brunswick, embracing the counties of 
Charlotte, Sunbnry, Queens, Kings, St. 
John, and Albert. In Geological Survey 
of Canada. Report of progress for 1^8- 
1879, pp. i-ivD, 1-26D, and maps. 

Contains descriptions of tho small Newark 
areas at Red head, Quaco head, Martins 
head, and Salisbury cove on the west 
shore of the bay of Fundy, and also of the 
trap and sandstone on Grand Manan 
island, pp. iD, 21-23D, and maps. 

Bailey's hill, Midlothian, Ya. Detailed section 

at (Heinrich, '73. p. 349). 

BAIN, F. 1887. 

On a Permian moraine in Prince Edward 
island. 

In Canadian Rec. Sci., vol. 2, pp. 341-343. 

In describing what is considered a moraine 
of Permian age, mention is made of an un- 
conformity at what is supposed to be tho 
top of the Carboniferous. 

BAIX, F. Cited on the geology of Princ« Ed- 
ward island (Bain and Dawson, '85, i>p. 
156-158). 

BAIN, FRANCIS, and SIB WILLIAM DAWSON. 

1885. 

Notes of the geology and fossil Hora of Prince 
Iklward isliind. 

In Canadian Rec. Sci., vol. 1, pp; 154-161. 

Describes the geology of Prince Bdward 
island, and distnisses the relation of the 
fossil plants found in the upper portion of 
the strata com]K>sing the island. The de- 
tent of the Permo-carboniferous strata is 
stated to be considerably larger than was 
formerly supposed. 

Bainbridge, Pa. Boundary of the Newark sys- 
tem near (Frazer, '80, p, 13,34. Frazer, 
'82, p. 123. Lea, '58, p. 92. H. D. Rogers,* 
'58, vol. 2, p. 668). 

Calcareous conglomerate near (H. D. Rogers, 
'58, vol. 2, p. 677). 

Conglomerate near (H. D. Rogers, '39, p. 19). 

Detailed account of conglomerate and sand* 
stope near (Frazer, '80, p. 104), 
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Baker's bssln, If. J. BoundarieB of the Newark 

system near (Cook, '89, p. 11. Cook, '68, 

p. 176). 

Bftld Pate moan tain, N. J. Description of (Cook, 

'68, pp. 60-61, 190-191). 

Detailed description of (Darton, '90, pp* 

59-61). 
Dip in shale near (Cook, '82, p. 26). 
Origin of trap of (Darton, '89, p. 138). 
Baldwins bridge, Ta. Boundary of Newark near 

(Heinrich, '78, p.235). 
BANNAir, BENJAMIN. 1866. 

Coal, iron, and oil. 
See Daddow and Bannan, 1866. 
Baptisttown, N. J. Character of the formation 
near (H. D. Kogers, '40, p. VM). 
Dip in shale near (Cook, '82, p. 27). 
Barber's mills, N. J. Contact of trap and sand- 
stone at (Darton, '90, p. 30). 
Barbonrsrille, Ya. Boundaries and area of 
(Heinrich, '78, pp. 236-237). 
Boundaries of Newark near (Heinrich, '78, 
pp. 236-237. W. B. Rogers, '40, p. 62) . 
Barker's mills, N. J. Dip near (Cook, '68, p. 198). 
Barley Sheaf, N. J. Dip in shale near (Cook, '82, 

p. 28). 
Bamcote, N. S. Bock at (Dawson, "Z8, p. 88). 
Bam-^oor hills. Conn. Description of (Percival, 
. '42, p. 407). 
Evidence of deformation furnished hy (W. 

M. Davis, '86, p. 344). 
Origin of the structure of (W. M. Davis, '88). 
Topographic form of trap ridge near (Percival, 
'42, p. 306). 
Barnes gap, Conn. Description of tra^ ridges 

near (Percival '42, pp. 37^-375, 376). 
BABBATT, J. 1837. 

Bird tracks at Middletown, Conn., in tlie new 

redsandstone^ 
In Am. Jour. Sci., vol. 31, p. 165. 
An extract from a letter to 6. Silliman (by J. 
Barrattf) relating to the discovery of fos- 
sil footprints at Middletown, Conn. 
BABBATT, JOSEPH. 1845. 

On fossil footmarks in the rod sandstone of 
the Connecticut valley. 
• In Am. Assoc. Geol. and Nat., Proc., 6th meet- 
ing, p. 23. 
Records an observation on fossil footprints, 
made in 1836. - 

BABBATT, JOSEPH. 1846a. 

On the evidence of congelation in the new red 
sandstones [of the Connecticut valley]. 

In Am. Assoc. Geol. and Nat., Proc, 6t)i meet- 
ing, p. 26. 

Describes certain markings seen on the sand- 
stones at Portland, Conn., supposed to 
have been produced by ice crystals. 

Barren Mil, Pa. Brief account of trap dike near 
(H. B. Rogers, 58, vol, 1, p. 214). 

Ban's eoal mine, Ya. Analysis of coal from 
(Macfarlane, '77, p. 515). 

Barrett's ^nanry, Easthampton, Mass. Fossil 
foo^rints at (£. Hitchcock, '58, p. 50 et 



Bartle A Brother. Stone quarry of, near Martin- 
vllle. New Jersey (Cook, '81, p. 54). 

Barto, Pa. Conglomerate near (d'lnvilliers, '83, 
p. 205). 

Barjta in New Jersey. (Cook, '08, pp. 709. 224). 

Near New Brunswick (Beck, '39). 
Basalt from Nova Scotia. General account of 
petrography of (Honey man, '85, ]>p. 
122-124.) 
In New Jersey. Lithologi<>.al description of 
(Cook, '68, p. 207.) 
Basin of Minas, N. S. Description of (Jackson 
and Alger, '33, pp. 259, 277. 
Excavation of ( Kussell, '78, p. 221). 
Rocks near (Gesncr, '36, pp. 73, 74). 
See also Minas Basin. 

Strati6ed rocks on the north shore uf (Jack- 
son and Alger, '33, pp. 279-284). 
View of islandH in (Jackson and Alger, '33, 
pl.4). 
Basking Bidge, N. J. Abandoned quarries near 
(Cook, '81, p. 55). 
Coal reported at (Cook, '68, p. 696). 
Description of (Cook, '82, p. 57). 
Dip in shale near (Cook, '79, p. 30. Cook, '82, 

p. 30). 
Dip near (Cook, '68, pp. 198, 199). 
Diverse dips near (Nason, '89, p. 19). 
Reference to geological features of (H. D. 

Rogers, '40, p. 133). 
Sandstone quarry near (Cook, 79, p. 23). 
Basking ridge trap, N. J. Description of (Cook, 

'68, pp. 187,188). 
Bass creek, N. 8. Dip of sandstone at (Dawson, 

'78, p. 91). 
Bass rirer, N. S. Coa.st section near (Dawson, 

'47, p. 56). 
BATTLE, H.B. 1886. 

Analyses comparing the bituminous coals of 

North Carolina and Tennessee. 
In Elisha Mitchell Sci. Soc., Jour., 1885-'86, 

pp. 51-53. 
Presents analyses (»f coal from the Deep 
river and Dan river coal fields, N. C. 

Baxters harbor, N. S. Minerals of (Willimott, 
'84, p. 27L). 

Bay of Fundy. Dip of^the Newark on the shores 

of (Russell, '78'p. 221). 
Present condition of, as illustrating the mode 

of formation of the Newark sandstones 

and shales (Russell, '78, pp. 226,227,254). 
Section on east side of, after C. T. Jackson 

and F. Alger (W. M. Davis, '83, p. 280. pi. 

9). 
Bayonne, N. J. Dip in sandstone at (Cook, '82, 

p. 24). 

Faults in trap ridge near (Darton, '90, p. 42). 

Mention of building stone near (Cook, '81, p. 

43). 

Sandstone between trap ridges at (Cook, '82, 
p. 45). 

Bear river, N. S. Note on iron ores near (Alger, 
'27, p. 231). 

Beatty's qaarry, N. J. Dip of sandstone at) Coo^ 
'79, p. 30). 
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Beatty's, B., Stone qurry at Little Falls, N. J. 

(Cook, '81. p. 49). 
BEAUMONT, l^LIE DE. 1884. 

Sur quelqnes points de la question des cra- 
t^res de souldvements [etc., etc.]. 

In France, jGreol. Soo. BnU, Ist 8er.,vol. 4, pp. 
225-291. 

Contains a Wief account of the trap coulee on 
the east side of the bay of Fundy. Com- 
piled from the writings of Jackson and 
Alger, pp. 247,248. 
BEAUHONT, l^LIE DE. 

Cited on the age of the Newark system (Lea, 
'53, pp. 185, 188. 

Cited on the age of the sandstone of the Con- 
necticut valley (Jackson, '50, p. 336). 
Bearer pond, Conn. Concerning trap ridges in 
(Percival,'42,p.377). 

Description of trap ridges near (Petcival, '42, 
p. 371). 

Shale occurring near (Percival, '42, p. 433). 
Bearertown, N.J. Trap hill near (Cook, '68, p. 

186). 
BechtelsriUe, Pa. Trap dikes near (d'Invilliers, 

'83, p. 200). 
BECK, LEWIS C. 1839. 

Notices of the native copper, ores of oopi)er, 
and other minerals found in the vicinity 
of New Brunswick, N. J. 

In Am. Jour. Sci., vol. 36, pp. 107-114. 

Republished in Geol. of New Jersey, 1863, pp. 
218-225. 

The occurrence of copper oro8, barytes and 
mountain leather near New Brunswick is 
described, and also the discovery of bitu- 
men near Somerville.N. J., pp. 108, 111, 
113, 114. 
BECK, LEWIS C. 1843. 

Notices of some trappean minerals found in 
New Jersey and New York. 

In Am. Jour. Sci., vol. 44, p. 54-60. 

Devoted entirely to the description of miner- 
als, found principally at Bergen liill. 
Beckell'N mills. Pa. Brief account of trap dike 

near (H. D. Rogers, '58, vol. 1, p. 214). 
Beckley, Conn. Description of the geolog^'^ near 

(W. M. Davis, '83, pp. 264-265). 

Bedeque bay, P. E. I. Limestone near (Dawson 
and Harrington, '71, p. 34). 

BEECHER, C. E. Citi^l on a fos^l shell from the 
Newark rocks of New Jersey (Nason, 
'89, p. 29). 

Beech island, Ta. Boundaries of the Newark 
near (W. B. Rogers, '40, p. 63). 

Beekman's qaarry, near Pluckamiu, N. J. Char- 
acter of rocks in (Nason, '89, p. 23). 

Beelers crossroads. Pa. Conglomerate at (Fra- 
zer, '85,p.403). 
Dip and strike near (Frazer, '77, p. 271). 
Dip of shale at (Frazer, '76, p. 92). 

Belden artesian well, Northampton, Mass. Depth 
of (Emerson, '87, p. 19). 

Bell coal mine, Ta. Notes on (Taylor, '35, pp. 
284,285). 



Belle mountain, N. J. Description of (Cook, '68, 

p. 191. Cook, '82, p. 61. Darton, IN), p. 68. 

H. D. Rogerst '40, pp. 151, 152). 
Origin of trap rock of (Darton, '89, p. 138). 
BelleTille, N. J. Altered shale near (Cook, '83, 

p. 24). 
Character of the rocks ia quarries near (Na- 
son, '89, p. 22). 
Copper mines near (Cook, '68, p. 676). 
Copper ore at (Cook, '71, pp. 55, 56). 
Description of copper mines near (H. D. 

Rogers, '40, p. 160. Rogers, '36,pp.l67-]68). 
Description of quarries at (Cook, '81, pp.44-47). 
Description of sandstone near (Cook, '68, 

p. 209). 
Dip at (Cook, '68, p. 196). 
Fault near (Cook, '83, p. 25). 
Fossil bone from (Cook, '85, p. 95). 
Fossil plants at (Akerly, '20,p.36. Cook, 

'79. p. 26). 
Fossil tooth found at (Pierce, '20, p. 194). 
Mention of fossil bones found at (Finch, '26, 

p. 212). 
Mention of fossil fern from (Mitchill, '26, 

p. 6). 
Mention of fossils found at (Mitohill, '28, 

p. 9). 
Plant '^remains in sandstone near (Nason, '89, 

p 23-28). 
Quarries of (Shaler, '84, p. 141). 
Quarries at (Cook, '79, pp. 19, 20. Cook, '81, 

pp.44-47). 
Reference to the early working of copi»er at 

(D.S.Martin, '88,p 8). 
Referred to as a locality for copper ore (H. 

D. Rogers, '36, p. 166). 
Sandstone quarries at (S. P. Merrill, '89, p. 

453). 
Supposed Lepidodendron from (Leequereux, 

'79, pp. 26, 27). 
Work in quarries of (Cook, '81, p. 47). 
Vertebrat<e fossils reported to have been found 

near (Nason, '89, p. 28). 
View of quarry at (Cook, '82, pi: 3). 
Bell's iron mine, near Dlllsbarg, Pa. Brief ac- 
count of (Frazer, '76d). 
Description of (d'Invilliers, '86, pp. 1505, 1506). 
Report on (Frazer, '77, pp. 218-219). 
Belmont, N. 4, Brief reference to trap hills near 

(H. D. Rogers, '36, p. 159). 
Bellmont ridge, N. J. Description of trap and 

sandstone near (H. D. Rogers, '36, p. 156). 
BcUona arsenal, Ya. Natural coke near (Clif- 

tord, '87, p. 24). 
Benardsrille, N. J. Diverse dips near (Nason, 

'89, p. 18). 
Benardsville, Pa. Catalogue of specimens of 

conglomerate, etc., from near (Frazer, '77, 

pp. 332-381). 
Bender's ore mine. Pa. Report on (Frazer, '77, 

pp. 226-228). 
Bendersrille, Pa. An isolated area of Newark in 

Hurouian schist near (Frazer, '77c). 
Conglomerate from (C. E. Hall, '78, pp. 50, 51). 
Benfleld, Pa. Trap dikes and dip of strata near 

(d'Invilliers, '83, p. 206). 
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BENTOIC, EDWABD B. 1886. 

Notes on the samples of iron ore collected in 

Virginia. 
In report on the mining industries of the 

United States [etc., etc.]. 
By Kaphael Pnmpelly. In Tenth Censns of 

the United States, 4to vol. 15, pp. 261-288, 

and a map. 
Contains a geological map of the western 

part of Virginia, showing Triassic area 

on the James and Staunton rivers, pi. op., 

p. 261. 
Bergen eity, N. J. Trap at (Credner, '65, pp. 392- 

394). 
Bergen eovnty, N. J. Folds in (Cook, '82, p. 16). 

Oolite at Franklin in (Eaton, '30). 
Bergen hill, N. J. Analysis of trap from (Cook, 

'68, p. 215). 
Analysis of trap rock from (Pawcs, '75). 
Bored well at (Cook, *85, p. 122). 
Bored well on (Cook, '82, p. 140). 
Bnilding stone of (Cook, '81, pp. 43. 44). 
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Description of (Cook, '82, pp. 44,45; Russell, 

'80, p. 36). 
Description of hayesine fh>m (Darton, '82a). 
Description of indurated shales near (Dar- 
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Description of minerals found at (Beck, 43). 
Fault in trap ridge at (Darton, '90, p. 42). 
Inclination of west face of, at New Durham 

(Darton, '83). 
Joints in trap at (Cook, '68, pp. 204, 205). 
Minerals of the Weohawken tunnel (Chani- 

berlin, '83. Darton, '82). 
Native iron in the trap of (Cook, '74, p. 57). 
On the difference hetween the trap of, and the 

associated sandstone (Newherry, '83). 
Paving stones from (Cook, '79, p. 20). 
Paving stone quarries at (Cook, '68, pj). 522, 

523). 
Section of (Cook, *68, pp. 230, 231, 232). 
Thickness of trap sheet near (Darton, '90, 

p. 44). 
Trap in tunnel at (Credner, '65 pp. 392-394). 
Trap quarries at (Shaler, '84, p. 145). 
Trap rock of (Ward, '79, p. 150). 
Value of trap rock quarried at (Cook, '81, p. 61 ) . 

Bergen neck, N. J. Description of (Cook, '68, pp. 
176-178). 
Trap exposed at (Russell, '80, p. 36). 
Bergen point. If. J« Boundary of trap outcro])at 
(Cook. '68, p. 177). 
Brief reference to (Mather, '43, pp. 281). 
Brief reference to trap hills near (H. D. Rogers, 

'36, p. 159. Russell. '78, p. 241). 
Outcrops of trap rock on (Darton, '90, p. 38). 
Trap exposed at (Russell, '80, p. 36). 
Bergen tnnnel, N. J. Boundary of trap outcrop 

at (Cook, '68, p. 177). 
Berghart's ore ^t, Pa. Report on (Frazer, '77, 

p. 223). 
Beilu Mnntjr, Pn. Bieport on the geology of (d* In - 
Yilliers, '83). 



Berlin, Conn. Brief reference to geology of <Per- 

cival, '22). 
Coal found in (E. Hitohcock, '41, p. 139). 
Oonrering coal in (E. flitclicock, '35, p. 231). 
Concerning trap ridfjen in (Percival, '42, p. 

377). 
Contact metamoriiliism in (Percival, '42, p. 

320). 
Liiuostone near (Percival, '42, p. 443). 
Map of trap ridg(>s and faults near (W. M. 

Davis, '89e, p. 424). 
Overflow trap sheets near (W. M. Davis, '88, 

p. 464). 
Reference to a locality for fossil fish (J. H. 

Redfleld, '36). 
Refi^renop to the ooxiurrouco of zint; at (E. 

HitclHUM'k, '35, p. 232). 
ReiK>rt of the finding of coal at (E. Hitch- 
cock, '2:J, vol. 6, p. a'J). 
Trap ridges near (Percival, '42, p. 365). 
View of trap ridges near ( W. M. Davis, '89c, 

p. 425). 
Berlin, Pa. Character of strata n'ear (H. D. 

Rogers, '58, vol. 2, p. 679). 
Trap from near (C. E. Hall, '78, p. 44). 
Bemardston, Mass. (Jouceming the origin of the 

conglomerate in (E. Hitchcock, '35, p. 244). 
Conglomerate in (E. Hitchcock, '35, p. 214. 

E. Hitchcock, '41, p. 442). 
Dip of sandstone in (E. Hitchcock, *35, p. 223). 
Discovery of limefvtone in (E. Hitchc>ock, '35, 

pp. 38-39). 
Junction of Newark system with slate in 

(E. Hitchcock, '35, p. 214).- 

BemardTille, N. J. Blai^k shale with coal near 

(Nason, '89, p. 28). 
Boundary of Newark in (Cook, '68, p. 175). 

Ne^r (Cook, '89, p. LL). 
Boundary of Second mountain trap near 

(Cook, '68, pp. 183, 185). 
Dip in shale near (Cook, '82, p. 29). 
Diverse dips near (Nason, '89, p. 18). 
Isolated trap hill near (Nason, '89, p. 37). 
Trap ridge near (Cook. '82, p. 57). 

BemardsTille station, IC. J. Trap sheets near 
(Darton, '90, p. 29). 

BEST, P. Quarries of, near Stockton, N. J (Cook, 
'81. p. 59). 

Bibliography of geological maps of the United 

States (H. Hitchcock, '86). 
Of the writings of James Dean (Bodwich, '61. 

Dean, '61, p. 13, 14). 
Of works on tlie geology of the Newark (W. 

M. Davis, '83, pp. 250-258). 
With annotations (Miller, '79-'81, vol. 2). 

Big dam. Pa. Boundary of the Newark near (d'ln- 
villiers, '83, p. 198). 
Dip of conglomerate near(d'lnvillier8,'83, pp. 
127,191,221). 

Big pond, N. J. (See Franklin Lake.) 

Big snake hill, N. J. Dip at (Cook, '68, p. 196). 
See Snake hill (Cook, 68, pp. 178, 179). 

Bird in Hand, Pa. Analysis of trap from (Oenth, 
'81, pp. 133-134). 
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From Fortiuil. Conn. (W. B. Rogen. dOo). 

MrdilMre, Pn. Tr^dlkea near (d'tniilUeni, '83. 

pp. 200.201). 
«■!»*'■ broek, K. H. Copper near (Wlllbuutl, 

■w.p.aoL). 

BIUbh. Iti nuiygilAloiil trap in Conuectloiil 
(PlTcival, '12,p.320)- 
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lieoeral account of ( Honey nun. '70, pp. 27, 28). 
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186. Marsh, '89. SiUiman,'37). 
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BoaluuHtowB, N. J. Boundary of Newark near 
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Boanaaghtown, Pa. Dip of strata near (Frazer, 
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Exploration for copi>er ore near (Frazer, '77, 
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On the occurrence of copper ore at (Frazer, 
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122). 

Footprints found near (Nason, '89, ]>. 28). 

Mention of (Russell, '78, p. 223). 
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Boonton, N. J.— Continueil. 
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Fossil AhHoh from, in New York State Cabinet 
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pl.op. J). 109). 

Section from, to Passaic, N. J. (Cook, '68, p. 
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Trap near, columnar (Cook, '68, p. 208). 
Trap near, vesicular (Dartou, '90, p. 28). 
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Boat Island, N. K. Coast section near (Dawson, 

•47. p. 56). 

BOUYfi, [T. T.] 1864. 
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[Who first discovered tlie footprints in the 
sandstone of the (Jonno<;ticut valley.] 

In Boston Soc. Nat. Hist., I'roc, vol. 7, p. 49- 
53. 

BOUYtfC, T. T. 1861. 

[Note on tbe plates illustrating iclinogrnphs 
from tbe sandsUmo of ('oniKMsticut river.] 

In icbnograiiliH from the sandstone of (Jon- 
UMsticut river, by James Deane, p. 17. 
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BOUTi:, T. T Contiuued. 

Thirty-Heven of the plates in the work re- 
ferred to were drawn on stone by James 
Deane. Nine other plates are photographs. 
BOUY^, T. T. RemarHs on insect larve from the 

Connecticut valley (Scudder, '67). 
BOWEN, GEORGE T. 1824. 

[Analysis of a siliceous hydrate of copper 

from Summerville, New Jersey.] 
In Am. Jour. Sci., toI. 8, pp. 118-120. 
Analysis given. 
Boyee'ii mill, N. C. Breadth of Newark rocks 

near (Olmstead, '24, p. 12). 
BOTD, S. W. Mention of observations by (W. B. 

Kogers, '54, p. 19). 
Boyertown, Pa. Boundary of the Newark near 
(H. D. Rogers, '41, pp. 16,39). 
Conglomerate near (d'Invilliers, '83, p. 202). 
Contact of the Newark and Potsdam near 

(d'lnvilliers, '83. p. 198). 
Iron mines at (d'lnvilliers, '83, pp. 317-333, 

maps in atlas, H. D. Rogers, '39, p. 22). 
Sandstone and trap at (d'lnvilliers, '83, p. 203) . 
Trap dike near, description of (Frazer, '80, p. 

29). 
Trap dikes near (d'In^illier8, '83, pp. 48, 200, 
207,208,304). 
BRADLEY, F. H. Cited on the cause of the tUt- 
ing of the Newark ("W. M. Davis, '83, p. 
303). 
BRADLEY, FRANK H. 1875. 

Geological chart of the United States east qfi 

the Rocky mountains and of Canada. 
New Haven, Conn. A folded pocket map, 
scale about 100 milas to 1 inch. Geological 
formations indicated by dots and lines in 
blatik. 
Indicates the distribution of the Newark sys- 
tem. 
BRADLEY, FRANK H. 1876. 

On a geological chart of the United States east 

of the Rocky mountains and of Canada. 
In Am. Jour. Sci.. 3d ser., vol. 12, pp. 86-291. 
Mentiou is made of trap dikcts in metamoi phic 
region of Nort-h Carolina, South Carolina, 
(Tcorgia, and A labama. The opjwsito dips 
of the two Newark areas in North Caro- 
lina are accountcsd for as being the border 
remnants of a great anticlinal. The same 
hypothesis is suggested to account for the 
opposite dips in the New Jersey and Con- 
necticut valley areas. 
Braggtown, Pa. Catalogue of s]>ecimens of sand- 
stone, etc., from near (Fraser. '77, pp. 332- 
381). 
Sandstone from (C. E. Hall, '78, pp. 33,36). 
Branford, Conn. Brief account of trap near (E. | 

Hitchcock, '23, vol. 6, p. 44). 
Branford harbor, Conn. Desitription of trap 
dikes in Primary rocks near (Percival, '42, 
pp. 419-420). 
Brassfieldg, N. C. Rocks exposed at (Emmons, 

'56, p. 243). 
Breccia, along the Potomac (Cornelius, '18, p. 216). 
Dip of, near Center valley. Pa. (C. E. Hall, 
'83, pp. 232, 233). 



Breceift —Continued . 

From Connecticut, microacopical stoncture of 

(Davis and Whittle, '89, pi. 4). 
From Point of Rocks, Md.. illustration of 

(Shaler, '84, pi. 46). 
In Connecticut (Davis and Whittle, *89). 
Near Feltville, N. J., origin of, eonsidered 

(Darton, '89, p. 135). 
Or Trap-tuff at cape D'Or, N. S. ( Jacluwn and 
* Alger, '33, p. 263). 

Volcanic, of the Connecticut valley, described 
(R. Hitchcock, '47a, p. 200.) 
BreatTille, Ya. Boundary of Newark near ( Hein- 
rich, '78, p. 236. W. B. Rogers, '40, p. 62). 
BREWER, WILLIAH H. [1890.] 

Warren's New Physical Geograph}'. 
Philadelphia, 4to, pp. 1-144. 
Contains . a geological map of the United 
States, p. 137. 
Brewer and Edgworth gold amd copper mine, 8. C. 

An account of (Leiber, '56, p. 51). 
Briekenrllle, Pa. Trap boulders near (Fraser, '80, 

p. 40). 
Brick clay on Prince Edward island (Dawson and 

Harrington, '71, pp. 33,34). 
Bridge point. Pa. Dip of Newark rocks iiear 
(Lewis, '85, p. 452). 
Trap dikes near (Lewis, '85, p. 453). 
Bridgeport, Conn. Description of trap dikes in 
Primary rocks near (Percival, '42, pp. 416- 
417). 
Bridgeport, Pa. Boundary of the Newark near 
(C. E. Hall, '81, pp. 22, 83-84). 
Isolated Newark area near (C. E. Hall, '81, p. 

22). 
Trap dike near (Lewis, '85, p. 440). 
Bridgetown, N. 8. Note on mineral near (Alger, 

'27, p. 231). 
Bridgetown, Pa. Boundary of the Newark near 

(C. E. Hall, '81, p. 53). 
Bridgeville, Pa. Trap dike at (Frazer, '80, p. 34). 
Bridgewater copper mine, N. J. (Cook, '81, p. 39. 
Cook, '83, p. 164). 
Description ot (Cook, '68, pp. 677-678. D. 

Rogers, '40, pp. 147-148). 
Dip in indurated shale at (Copk, '82, p. 29). 
On the occurrence of native silver in (Darton, 

'85). 
Reopening of (Cook, '81, p. 39). 
Brier island, \. S. Copper at (How, '69, pp. 66). 
Description of (Dawson, '78, pp. 97-98. Ges- 
ner, '36, pp. 172-173. Jackson and Alger. 
•33, pp. 219-220). 
Rocks of (Gesuer, '36, p. 170). 
Sandstone beneath trap at (Dawson, '78, p. 98). 
Submerged ledges near (Dawson, '78, pp. 96- 

97, Perlcy, '52, p. 159). 
Trap rocks at (Gesner, '43). 
BRIGHAM, WILLIAM H. 1869. 

Historical notes on the earthquakes of New 

England, 1638-1669. 
In Bostou Soc. Nat. Hist. Mem., vol. 2, p. 1-28. 
Reviewe<l by J. D. Dana in Am. Jour. Sci., 3d 

ser., vol. 1, pp. 304-305. 
Refers incidentally to the origin of the trap 
ridge of the Connecticut valley, pp. 24-26. 
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Bristol, Conn. Description of ..copper mine at 
(Silliraan and Whitney, *55). 

Description of the finding of tree trunks at 
(Sillimau, jr., '47^ 

Dip at (Sillinian and Whitney, 'SS, p. 2C4). 
Brifftol township, Pa. Report on the geology of 

(C. E. Hall, '81, pp. 55-56). 
BmTTON, N. L. 1881. 

On the geology of Richmond connty, 14 [ewj 
Y[ork]. 

In New York Acad. Sci., Ann., vol. 2, 1882, 
pp. 161-182, pis. 15, 16. 

Abstract in School of Mines (C<^iimbiaColl.), 
Quart., vol. 2, 1880-1881, pp. 165-173, pis. 
1,2. 

Describes the sandstones, shales, and trap 
rock (diabase) of Staten Island, pp. 168- 
170. 
BBITTON, N. L. 1885. 

[Remarks on fossil localities in the Newark 
rocks of New Jersey and Pennsylvania.] 

In New York Acad. Sci., Tirans., vol. 5, 1885- 
1886, p. 17. 

Mentions the discovery of fossil fish and speci- 
mens of Estheria at Weehawken, N. J. 
Refers also to specimens of fossil plants 
from Doylestown, Pa., and to casts of a 
bivalve shell from Phoenixville, Pa. 
BBITTON, N. L. 1886a. 

[Remarks on the probable occurrence of Pa- 
leozoic limestone beneath the Newark 
system in New Jersey.] 

In New York Acad. Sci., Trans., vol. 5, 1885- 
1886, p. 19. 

States that a line of limestone outcrops occurs 
along the' northwanl border of the New- 
ark system in New Jersey. 

BBITTON, V. L. 1886. 

Additional notes of the geology of Staten 

Island, [New York]. 
In New York Acad. Sci., Trans., 1886-1887, pp. 

12-18. • 
States that no additional exposures of Newark 
rooks have been found since the publica- 
tion of a previous paper on the geology of 
Staten Island, p. 16. 
Britton, if. J. Cited on trap dikes in the Ar- 
cheanof New Jersey (Nasou, '89a, p. 69). 
Bread swamp, Conn. Sandst<me ridge near (Per- 
cival, '42,p.432). 

BBONONIART, ADOLPHE. 1828. 

Histoire des v6g6taux fossiles, ou recherches 
betanique et g6ologique sur los vegetaux 
renferm^s dans les diverses couches du 
globe. 

Paris, 4to, vol. 1, pp. i-xii, pis. 1-166; vol. 2, 
pp. 1-172, pis. 1-29. 

Describes Calamites suckowii and Filicites 
vittarioides, from the Richmond coal field, 
Va. 

BBONONIABT, A., and B. SILLIMAN. 1822. 

Occarrence of native copper and of fossil 
fishes in the Connecticut valley. 

In Annalen der Phyaik [Gilbert], vol. 70, pp. 
349-360. 



BRONONIART, A., and B. RILLIIIAN-Coni'd. 
Relates to the discovery of native copi^er and 
of fossil fishes near Middletown, Conn., 
aud discusses the corrolatiou of the New- 
ark system witli terraues in Europe, as 
indicated by fossils. Followed by remarks 
by L. W. Gilbert. ^ 

BR0X6XIABT, A.' Cited on fossil fish from Con- 
necticut (J. H. Rcdfield, '36).. 
Cited on fossil fishes from the Newark system 

(Newberry, '88, p. 24). 
Cited ou fossil plants of the Richmond coal 
fieM (Taylor, '35, pp. 290, 293; Taylor, '48, 
pp. 44, 45. 
Broim'g eoal mine, Va. Notes on (Taylor, ':^, 

pp. 284-285). 
Brookdal lode, Pa. Trap dikes in (H. D. Rogers, 

'58, vol. 2, pp. 702, 703). 
BrookTille, X. J. Roaring of joints at (Cook. '68, 
p. 201). 
Brief account of stone quarries near (Cook, '81, 

p. 59). 
Dip at (Cook, '68, p. 198). 
Dip of sandstone at (Cook, '79, p. 29. Cook, 

'82. p. 26). 
Origin of trap rock near (Darton, '89, p. 138). 
Sandstone quarries (Cook, '79, p. 24). * 
Trap outcrops near (Darton, '90, p. (J9). 
BROWN, W. O. 1890. 

Composition of certain Mosozoic igneous rocks 

of Virginia. 
«Seo Campbell and Brown, 1800. 
Brownsburg, Pa. Analysis of trap from (Genth, 

HI, p. 96). 
Brunnerville P. 0., Pa. Boundary of the New- 
ark near (Frazer, '80, p]>. 14,39). 
Brunswick, N. J. Referred to as a locality for 
ctipper om (H. D. Rogers, '36, p. 166). 

BRUSH, J. G. Analysis of trap from East Rock, 
Conn., by (J. t). Dafla, '73, vol. 6, p. 106). 

Bryan Martin channel, B. A. Reference to Juras- 
sic reptiles from (Hull, '87, p. 95). 

Buchanan's rnn. Pa. Boundary of the Newark 
at (H. D. Rogers, '58, vol. 2, p. 668). 

Buckhead, S. €• Description of trap dikes near 
(Tuomey, '44, p. 2). 

Buck hill, Va. Mention of a trap dike at (Clifi'ord, 
'88, p. 252). 
Trap dikes near (Clifi'ord, '87, p. 14). 

Burkinghani county, Ya. Bouudaries of the New- 
ark in (W. B. Rogers, '39, pp. 74, 76-77). 
Description of the geology of (W. B. Rogers, 
'39, pp. 77-81). 

Bnckland station. Conn. Sandstone quarries near 
(Shaler, '84, p. 127). 

Bucks connty, Pa. Brief account of part of the 
Newark in (C. E. Hall, '81, pp. 49-50). 

Brief report on (Lesley, '85, pp. xxviii. xxix, 
pi. 9). 

Description of a part of the Newark in (C. E. 
Hall, '81). 

Geological map of a portion of (C. E. Hall, '81). 

Report ou the geology of (C. E. Hall, '81). 

Section in (C. E. Hall, '81, p. 48). 
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BaildlBgrgtoae at Yardleyville, Pa. (H. D. Bogero, 

'58, vol. 2, p. 673). 
Decay of (Egleston, '86). 
From EaHt Haven, Conn., mineralogical coni- 

IH>8itioii and darability of (Hubbanl, '85). 
In Connecticut (Percival, '42, pp. 436-440). 
In Conmu^ticiit. Brief diacnsHion concerning 

(Shepard, '37). 
In Conqecticnt valley (Lyell, '54, p. 13). 
In Connecticut valley. Brief account of 

(Hitclicock, '41, pp. 180, 181). 
In Dan river area. North Carolina (Olmstead, 

'27). 
In Maryland (Tyson, '60, appendix, pp. 5-6): 
In Bfassacliujietts. Brief account of (E. 

Hit>c1icock, '32, pp. 35-36). 
In Massachusetts. Brief account of (E. 

Hitchcoclt, '35, pp. 46-47). 
In New Jersey (Cook, '68, pp. 504-512, 515- 

517). 
In New Jersey. Association of, with trap 

(H. D. Kogers. '36, p. 164). 
In New Jersey. Detailed acconnt of (Cook, 

•81, pp. 41-64). 
In New York (J. Hall. '86. p. 198). 
In North Carolina. Brief account of (Em- 
* mons, '57a, p. 12). 
Localities of. and where lised (Smock. '90). 
Near York Haven, Pa. (H. D. Rogers. 58. 

vol. 2, p. 677). 
On Prince Edward island (Dawson and Har- 
rington, '71, p. 33). 
Quarries in Lebanon 'Valley, Pa. (d'lnyilliers, 

'86, pp. 1562-1567). 
Value of, from several 'Newark areas (Alger, 

'51). 

Bvlls fBiry, N. J. Description of sandstone at 
(Cook. '68, p. 208). 
Dip at (Cook, '68, p. 195). 
Dip in sandstone at (Cook, *82, p. 24). 
Exposures near (Russell, '80, p. 35). 
Sandstone beneath trap at (Cook, '68, p. 177). 

Bvlls island, N. J. Arenaceous strata near (H. 
D. Rogers, '40, p. 123). 

Description of sandstone outcrops near (H. D. 
Rodgers, '36. p 153). 

Bull run mountain, Ya. Boundary of the Newark 
near (Heinrich, '78, p. 235. W. B. Rogers, 
'40, p. 63). 
Brief account of (W. B. Rogers, '37, p. 7). 

BUNBURT, CHARLES J. F. 1847. 

Description of fossil plants from the coal fteld 

near Richmond, Va. 
In London Geol. Soc., Quart. Jour., vol. 3, p. 

281-288, pi. X, xi. 
Gives descriptions and figures of a number of 

fossil plants collected in the Richmond 

coal field by Charles Lyell, and indicates 

their bearing on the question of the age of 

the deposit. 
Cited on the age of the coal fields of North 

Carolina (Emmons, '56, p. 272. Lyell, '57. 

Marcou, '49, pp. 273-274) . 

Cited on the fossil plants of the Richmond 
area (De La Beche, '48. Fontaine, '83, pp. . 



BUXBURY, CHARLES J. F.— CoBtinned. 

15,25,44. Lyen, '47, pp. 378-280. Taylor, 
•48, p. 47. 
Cited ou the age of the Newark system (New- 
berry, '88, p. 0. Stnr, '88, p. 205). 
Cite4l on the fossil plants of the Newark sys- 
tem (Newberry, '88). 
Notice of work done bj', in the Jara-Triaa of 
Virginia (MiUer, '79-'81, vol. 2, p. 151). 
Bnnbary IsUuid,'?. E. 1. Dip on (Dawson and 
Harrington, '71, p. 20). 
I Section at (Dawson and Harrington, '71. p. 30). 

I BURBANK,^. H. 1878. 

I Observations (m the surface geology of North 

Carolina, with si^ecial reference to some 
phenomena of the drift of northern United 
States. 
In Boston Soc. Nat. Hist., Proc., vol. 8, 1873- 

1874, pp. 150-155. 
Describes the eflTects of disintegration in the 
trap dikes of North Carolina. 
Barton ton, Pa. Boundary of the Newark near 

(H.D. Rogers, '41, p. 16). 
BashlnirtOB, Pa. Description of a fault near 

(Lewis, '85, pp. 450-451). 
BusULill Creek, N. J. Dip hi shale at (Cook, '8S, 

p. 27). 

BUTLER, A. P. 188t. 

South Carolina, resources and popnlatknis, 

insti tutions and industries. Published by 

the State Board of Agriculture. 

Charlestcm. S. C. pp. i-viii, 1-726. pi. 3, and 

map. 
A brief notice is given of clay slates supposed 
to be of Triassic age, in Chesterfield 
<;oanty, and also of the trap rocks in 
Chester, York, and other counties, pp. 
133-134. 

Byram, N. J. Section of trap sheet near (Darton, 

'90, p. 68). 
Byram station, N. J. Evidence of faulting near 

(Mason, '89, p. 33). 
BYRD, W. First discovery of coal in the United 

States by (Ashbumer, '87, p. 353). 
CABOT. 1864. 

[Remarks on fo.ssil footprints.] 
In Boston Soc. Nat. Hist., Proc., vol. 5, p. 31. 
Brief remarks concerning the question 
whether the footprints in the Newark 
system were made by birds or leptiles. 

CabotTllle, Mass. A locality for fossil footprints 
(E. Hitchcock, '48, p. 132). 

Description of fossil footprints from (E. Hitch- 
cock, '41. E. Hitchcock, '48). 

Fossil fiicoid from (E. Hitchcock, '41, pp. 
450-451). 

Localities of fo.ssil footprints near (£. Hitch* 
cock, '41, p. 466). 

Mention of omithichnitcs from (Lyell, '42). 

Special characters of footprints from (E. 
Hitchcock, '41, p. 469). 

Caemarron township. Pa. Report on the geology 

of (Frazer, '80, pp. 50-51). 

(a Ira, Ya. Boundaries of the Newark near (W, 
B. Rogers, '39, pp. 74, 76-77). 
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Ca]dweU*8 lutdiB^, V. T. Dip and strike near 
(Mather, *43, p. 617). 

Calhovn*!! millf, K. C. Trap dikes near (Ham- 
mond, '84, p. 466). 

CAMPBGLL, H. D., amd W. «. BROWN. 1890. 

Composition of certain Mesozoic igneous 
rocks of Virginia. 

In Oeol. Soc. Am., Bull., vol. 2, pp. 339-348. 

Contents : 

G^eneraUy uniform composition of Mesozoic 
tnq[>. Traps of exceptional composition. 
Varieties. Localities of occurrence. De- 
scription of the hyi>er8thene-diahase. 
Constituents of the hypersthene-diabases. 
Character of the h^vpersthene. Associa- 
ted minerals. Description of the olivine- 
hypersthene-diabase. Discussion. 

CanpbeU eonnty, Ta. Boundaries of the Newark 
in (W. B. Rogers, '38, pp. 74-76). 

CanpbelPs core, P. E. I. Geological structure 

near (Bain and Dawson, '85, p. 156). 
CaMpbelltOB, P. E. I. Section firom, to Cape 

Try<Hi (Dawson and Harrington, 71). 
CaMpbelltown, Pa. Boundary of the Newark 

near (Frazer, '82, p. 123. H. D. Rogers, 

'68, vol. 2, p. 669). 
Brief account of having seen basalt in (T. P. 

Smith, '99). 
Caoip hill, Pa» Boundary of the Newark near 

(C. E. Hall, '81, p. 65). 
Caaada. Geological map of (Hall and Logan, '66. 

Logan, '65, map No. 1). 

CANNIFF, J. C. Record of well bored by (Nasou. 
'89&). 

Cape Bear, P. E. I. Dip near (Dawson and Har- 
rington, '71, p. 15). 

Cape BloMldOB, Ji. K. Breccia at (Jackson and 

Alger, '33, p. 256). 
• Contact metamorphism at (Jackson and Al 

ger, "SS. p. ^7). 
Contact Of trap with sandstone beneath (Ells 

'85, p. 7E). 
Copper at (Hew, '69, p. 66. Williniott. '84, p 
^ 20L). 
Description of (Jackson and Alger, '33, pp 

255-257). 
Dip of sandstone at (Jackson and Alger, '33 

p. 256). 
Gypsum near (Willimott, '84, p. 24L). 
Sandstone beneath trap at (Jackson and Al 

ger, '83, p. 256). 
Section fton, to Horton (Dawson, '78, pp 

90-94). 
See also Blomidon. 

Cape Chlgneeto, N. 8. Boundary of Newark sys- 
tem near (Ells, '85, p. 7E). 

Contact metamorphism at (Jackson and Alger, 
'33, p. 284). 

Description of (Gesner, '36, pp. 230-233. Jack- 
son and Alger,. '33, p. 265). 

Rocks of (Gesner, '36, p. 231). 

Cape D*Or, If. 8. Amygdaloid above compact 
trap at (Dofwaon, '78, p. 107). 
Amygdaloid at (Gesner, '36, pp. 234, 238). 



Cape D*Or, N. 8.— Continued. 

Amygdaloid between trap and sandstone at 
(Jackson and Alger, '33, p. 263). 

Breccia at (Jackson and Alger, '33, p. 26:)). 
. Copper at (Dawson, '78, p. 107. Gesner, '36, 
p. 234. How, '60, p. 05). 

Description of (Dawson, '78, pp. 106-108. (ies- 
ner, '36, pp. 233-239. Jai^kson and Alger, 
'33, pp. 263-265). 

Dip of sandstone at (Gesner, '36, p. 233). 

Sandstone beneath trap at (Jackson and Alger, 
'33, p. 284). 
Cape Dory, N. N. Native copper reported to have 

lieen found at (Alger, '27, p. 232). 
CHANCE, H. M. 1884. 

The Deep river coal field of North Carolina. 

In Am. Inst. Mining Eng., Trans., vol. 13, pp. 
517-520. , 

Describes briefly the occurrence and <;omposi- 
tion of coal near Farniville, N. C. 
CHANCE, H. M. 1886. 

Report on an examination of the coal fields of- 
North Carolina, made for the state board 
of agriculture. Raleigh. Pp. 1-66, and 3 
mai>8. 

Contents : 

Chapter I: Introduction. Exploration de- 
scribed. Prospecting methods. 

Chapter II : The Mesozoic as a Carboniferous 
formation : In America and India. East 
of the Mississippi. In North Carolina 
and Virginia. True age of these deposits. 
Occurrence of coal. In Virginia and 
Nortli Carolina compared. History of 
commercial development. Other useful 
minerals, etc. : Black-baud, carbonate of 
iron, limestone, millstones, grindstones, 
fireclay. 

Chapter III: Explorations in the Deep river 
coalfield: EarmviUe. Egypt shaft. Tay- 
lor place. Examinations at Gulf. Be- 
tween and Evans' place. Slope at Evans* 
place. Between the Evans and Gktrdner 
places. Semi-anthracite at 'Wilcox place. 
Semi-anthracite at Gardner place. Mur- 
cliison plantation. Fooshee plantation. 

Chapter IV: Commercial value of the Deep 
river coal field. Distance to markets. 
Distance of other coal fields. Cost of 
mining. Quality of the coal. Workable 
area. Available tonnage. Obstacles to 
successful mining. Method of develop- 
ment. General conclusions. 

Chapter V : Tlie Dan river district. 
CHANCE, H. M. Cited on the coal fields of North 

Carolina (Russell, '85). 
Cape Kgmont, P. E. 1. Dip at (Dawson and Har- 
rington, '71, p. 20). 
Cape Klldare, P. E. I. Section at (Dawson and 

Harrington, '71, pp. 20,21). 
Cape Sharp, N. 8. Carboniferous roi'.ks beneath 
trap at (Dawson, '78, p. lUG). 

Contortion of shale at (Emmons, '36, p. 336). 

Description of (Dawson, '78, p. 106. Gesner, 
'36, pp. 240-242. Jackson and Alger, '33, 
pp. 265-268). 
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Cape Sharp, N. 8. — Continued. 

Minerala of (Willimott, '84, p. 27L). 
Trap rock near (Dawsou, '47, p. 54). 
Cape Split, N. 8. Amygdaloid at (Jackson and 

Alger, *33, p. 252). • 
Description of (Dawaon, '78, pp. 04, 95. Oes- 

ner, '36, pp. 20&-210. Jaokaon and Alger, 

'33, pp. 251-255). 
Height of (Dawaon, '78, p. 04). 
Iron ore at (Jackson and Alger, '33, p. 252). 
Minerals at (Willimott, '84, p. 28 L). 
Picture of. (Gesner, '36, p. 206). 
Sketch of (Emmona, '36, p. 337). 
Stratified trap at (Emmons, '36, p. 336). 
Trap at (Gesner, '36, pp. 211-213). • 
View of (Jackson and Alger, '33, pi. 2). 
Cape Tormentin, N. B. Dip at (Dawson, '78, p. 

124). 
Sap]M>sed Newark age of (DaVson, '78, p. 124). 
Cape TraTerse, P. E. I. Rocks exposed at (Daw- 
son and Harrington, '71, p. 16); 
Cape Tryon, P. E. I. Dip at (Dawson and Har- 
rington, '71, p. 19). 
Discovery of Batliygnathus borealis near 

(Chapman, '78, pp. 120,121). 
Keptilian remains from near (Chapman, '76, 

p. 92). 
Section from, to Cambellton (Dawson and 

Harrington, 71). 
Synclinal at (Dawson and Harrington. '71, p. 

i7). 
Cape Turner, P. E. I. Triassic rocko.'so called, 

near (Bain and Dawson, '85, pp. 155-156). 
Carbon hill, Ya. Analysis of conl from (('litford, 

'87, p. 10). 
Boundary of Newark area near (Heinrich, '78, 

p. 230). 
Fossil plants from (Fontaine, '83, pp. 3-4. 

Fontaine, '83). 
Natural coke near (Clifford, '87, pp. 11, 12). 

Daddow and Bannan, '66, p. 400). 
Section at (Hoinrich, '78, pp. 200, 261). 
Section of coal seams at (Coryell, '75, p. 229). 
Thickness of coal at (Fontaine, '83, p. 8). 

Carbon hill coal mine, Ya. Brief account of 
(Daddow and Bannan, '66, p. 402). 

Carbonite. Sec Coke, natural. 

Carbonton, N. C. Brief account of coal at (Em- 
mons, '57a, p. 7). 
Brief account of rocks near (Emmons, '576, p. 
77). 

Cardigan bay, P. E. I. Newark rocks exposed 
near (Dawson and Harrington, '71, p. 15). 

Carlisle, Pa. Description of stony ridge near 
(Gibson, '20). 
Mention of trap dikes near (Macfarlane, '79, 
p. 107). 

CARR, J. S. Cited on analysis of artesian water 
from Durham, N. C. (Venablo, '87). 

Carters hill, Ya. Boundary of Newark nciar 
(Heinrich, '78, p. 235). 

Carters or Otland mills, Ya. Boundary of the 
Newark near (W. B. Kogers, '40, p. 63). 

Cartilage, N. C. Boundary of Newark area near 
(Emmons, '52, p. 119). 



Carthage, IC. C— Continued. 

Thickness ef the l^ewark at (Emmons, '56, p. 
231). 
CarrersTiUe, Pa. Trap dikes near (Lewis, '85, p. 

453). 
C^aeade, Ya. Boundaries and extent of Newnik 
arcfa near (Heinrich, '78, p. 239. W, B. 
Rogers, '39, pp. 74, 75). 
Description of geology near (W. B. Rogeza, 

'39, p. 77). 
Section near, described (W. B. Rogers, '39^ 
pp. 77,78). 
Cashtown, Pa. Average of dips n^r (Frazer, *77, 
p. 303). 
Conglomerate near (H. D. Rogers, '58, voL i, 

p. 684). 
Iron ore uear (H. D. Rogers, '58, vol. 2, p. flOl). 
Section from, to Gettysburg (Frazer, '77, pp. 
295-299, pi. op. p. 298). 
Catch hills. Conn. Mention of the discovery <tf 

fossil lM>nes at (Percival, '42, p. 449). 
Cat hole, Conn. Account of (J. D. Dana, *70). 
Description of trap ridges near (Percival, '42, 

pp. 370-374,376). 
Detailed study of the geological atnicture near 
(W. M. Davis, '89). 
Cat hole peak. Conn. Trap ridgea near (Davis 

and Whittle, '89, p. 109). 
Castle point, N. J. Exposures near (Rqsaell, '30, 
p. 35). 
Trap exposed at (Russell, '80, p. 37). 
Catlett, Ya. Quarries of trap rock near '(Shaler, 

'84, p. 179). 
Catletts station. Pa. Mention of trap qnarries 

at (S. P. Merrill. '89, p. 436). 
C'edar run, Ya. Boundary of Newark near (Hein- 
rich, '78, p. 235). 
Cemetery hill. Pa. Specimens of trap from (C. 

E. Hall, '78, p. 27). 
Center Bridge, N. J. Analysis of aandatones 
from (Cook, '68, p. 515). 
Brief account of sandstone and trap near (H. 
D. Rogers, '40, p. 127). 
Center Bridge, Pa. Character of strata near (H. 
D. Rogers, '58, vol. 2, p. 673). 
Sandstone quarries at (Shaler, '84, p. 157). 
Center Ridge, N. J. Building stone near (Cot^ 
08, pp. 511-512). 
Coarse sandstone near (H. D. Rogers, !!36, p. 

• 155). 
Description of sandstone near (Cook, '68, p. 

209). 
Thickness of strata at (Cook? '68, p. 201). 
Center hill, Pa. Evidence of faulting near (Na- 
son, '89, p. 33). 
Trap dikes near (Lewis, '85, p. 454). 
Center valley. Pa. Dip and character of rocks 

near (C. E. Hall, '83, p. 232, 233). 
Centerville, N. J. Boundary of trap outcrop at 

(Cook, '68, p. 177). 
Centerville, Ya. Boundary of Newark near ( Hein- 
rich, '78, p. 236. W. B. Rogers, '40, p. 62). 
Centerville, Pa. Description of trap dike near 

(Frazer, '80, p. 30). 
Chalfont, Pa. Description of a fault near (Lewis, 
'85, pp. 450,451,453. 
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Chalk LeTel, Ya. Boimaary of Newark near 
(Heinrich, 78, p. 238. W. B. Bogera, '39, 
p. 75). 
Description of the geology near {W. B. 

Rogers, '39, p. 79). 
.Section from, to Rioeville (W. B. RogerH, '39, 
p. 79). 
dialner'R coal mine, N. C. Analysin of slate froni 

(Macfarlane, "77, 9. 525). 
CHAHBEBLIN, B. B. 1883. 

The minerals of Weehawken tnnnel (Bergen 

Hill, New Jersey). 
In New York Acad. Sci., Trans., vol. 2, 1882- 

1883, pp. 88-90. 
I>e8cribe8 the minerals found in excavating a 
tnnnel through Bergen hill, New Jersey. 

CHAMBERLIN, B. B. 1887. 

Minerals of Staten island [New York]. 

In New York Acad. Sci., Jrans., vol. 5, ISSiS- 
1886, pp. 228-230. 

States that trap dikes occur on the west Hide 
of Staten Island, and enumerates the min- 
erals found in them. 
Chamber's Brook, N. J. Boundary of First mount- 
ain trap near (Cook, '68, pp. 180, 181). 
Chapel Hill, X. C. Age of rock exposed near (Em- 
mons, '5C, p. 277). 

Black slate near (Emmons, '56, p. 243). 

Boundary of Newark area near (Emmons, '52, 
p. 119. Johnson, '51, p. 4. Mitchell, '42, pp. 
36-130). . 

Breddth of the Newark area east of (Emmons, 
'56, p. 241. Olmstead, '24, p. 12. Wilkes, 
'58, p. 2). 

Brief account of Newark rocks near (Olmstead, 
'20. McLenahan, '52, p. 169). 

Strike of the Newark system near (Macfar- 
lane, '77, p. 518). 

Thiokness of the Newark near (Emmons, '56, 
p. 232). 

Trap dikes near (Willis, '86, p. 307). • 

CHAPIN, A. B. 1835. 

Junction of trap and sandstone; Walling- 
ford, Ck>nn. 

In Am. Jour. Sci., vol. 27, pp. 104-1 12. 

Several small dikes are described, and some 
accouBt given of alteration in the adja- 
cent beds. 

CHAPIN, J. H. 1887. 

The Hanging hills [Connecticut]. 

In Meriden Sci. Assoc., Proc. and Trans., vol. 
2, 188&.1886, pp. 23-28. 

Contains a description of the scenery about 
Meriden, Conn., and a brief statement of 
opposing view's regarding the origin of 
the trap hills of the Connecticut valley. 

C[HAPI1C], J. H. 1887a. 

Aju interesting find [of fossil plants at Dur- 
ham, Connecticut]. 

In Meriden Sci. Assoc., Proc. and Trans., vol. 
2, 1885-1886, p. 29. 

Records the finding of fossil plants at Dur- 
ham, Conn., by H. H. Sendrick. 

CHAPIN, J. H. 

The trap ridges of Meriden again. 



CHAPIN, J, H.-Continued. 

^ In Meriden Sci. Assoc., Proc. and Trans., vol. 
3, 1887-1888, pp. 35, 36. 
Cites W. M. Davis on the structure of the 
Newark sys^m in the Connecticut valley. 
Describes a l)ed of ash and bombs near 
Meriden, Conn. 
CHAPIN, J. H. 1891. 

Some geological features of Meriden [Con- 
necticut]. 
In Meriden Sci. Asso<t.. Trans., vol. 4, 1889, 

1890,pp.5»-61. 
Brief account of the trap hills near Meriden, 
Conn., in which their height and nomen- 
clature are considered. 
C[HAPIN],J. H. 1891a. 

Cycadiuocarpus chapinii. 
In Meriden Sci. Assoc., Trans., vol. 4, 1889- 

1890, p. 02. 
Figures and describes briefly the fruit of a 
cycad found at Durham, Conn. 
CHAPIN, J. H. FoHsir plants collected by, at 

Durham, Conn. (NewbeiTy, '88, p. 92). 
CHAPHAN, E. J. 1856. 

[Review of J. W. Dawson's Acadian Geology]. 
In Canadian Jour., n. s., vol. 1, pp. 39-48. 
Hypotheses concerning the deposlllon of cop- 
per in amygdaloids, etc., discussed, pp. 
42-45. 

CHAPMAN, E. J. 1872. 

On the occurrence of copper ore in the island 
of Grand Manan, bay of Fundy. 

In Canadian Jour., n. s., vol. 13, pp. 234-239, pi. 
op. p. 183. 

Describees the position and topography of the 
island, its geological features, and the 
occurrence of copper ore. The section 
shows the supposed relation of Newark 
and older rocks. 
CHAPMAN, E. J. 1876. 

An outline of the geology of Canada, based 
on a subdivision of the provinces into 
natural areas. 

Toronto, 12°, pp. i^xxxii, 33-104, pi, 1-5, and 
6 maps. 

Contains a brief general account of the New- 
ark rocks of Nova Scotia. A broad area 
of Newark rocks is stated to occur on 
Prince Edward island. Pj). 91-92. 
CHAPMAN, E. J. 1878. 

On the leading geological areas of Canada. 

In Canadian Jour., n. s., vol. xv, pp. 13-22, 
92-121. 

Contains a brief summary of information con- 
cerning the Newark rocks of New Bruns- 
wick and Nova Scotia. The main area of 
Prince Edward island is referred to the 
Trias. Pp. 22, 106, 110-112, 120-121. 
CHAPMAN, E. J. Cited on copper at Grand Ma- 
nan island, N. B. (Bailey, '72, p. 47). 
Charlestown, Pa. Newark rocks at (Frazer, '83, 

p. 226.) 
Charlestown mines. Pa. Boundary- of Newark 

near (Lesley, '83, p. 196). 
Charlotte and field's bridge, Va. Sin^tiou be- 
tween (W. B. Rogers, '39, pp. 79-80). 
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Charlottetown, P. G. I. Dip at. (Dawson and 

Harrington, 71, p. 16). 
CHATARD. Analysis of iron ore by (Kerr, 75, 

p. 232). 
Chatham, Conn. Brief account of bailding stone 

found at (E. HitchcoOE, '35, pp. 46, 215). 
Coal reported at (£. Hitchcock, '23, vol. 6, p. 

63). 
Description of fossil footprints from (E. 

Hitchcock, '41, pp. 47»-501). 
Early discovery of fossil footprints at (E. 

Hitchcock, '36, p. 309).^ 
Localities of fossil footprints in (E. Hitch- 
cock, '41, p. 467). 
Mention of sandstone tiuarries near (Fercival, 

'42, p. 449). 
Notice of building stone at (E. Hitchcock, '32, 

p. 35). 
Sandstone quarries near <E. Hitchcock, '41. p. 

442). 
CliAtlumi, N. C. Account of the Newark near 

(Mitchell, '42, pp. 130-134). 
Analysis of coal from (Battle, '86). 
Anthracite near trap ((jrenth and Kerr, '81). 
Belodon piscus from (Cope, '75, pp. 34, 35). 
Chatham, N. J. Boring for coal at (Cook, '68, p. 

696). 
Character of the country east of (H. D. Kog- 

ers, '40, p. 134). 
Dip near (H. D. Rogers. '40, p. 133). 
Tory Hill near, described (Cook, '68, pp. 186- 

187). 
Metamorphosed shale near (H. D. Rogers, '40, 

pp. 132-133). 
Trap ridge near (Cook, '82, p. 56). 
Chatham, Pa. Trap dike near (Lewis, *So, p. 447). 

Chatham series, N. C. Age of, as indicated by 

reptilian remains (Emmons, '57, pp. 92-03). 
Age of, as shown by fossil fishes (Emmons, 

'57, p. 54). 
Brief account of (Emmons, '57, pp. 10-11, 19- 

20. Emmons, '58). 
Conglomerate at base of (Emmons, '57, p. 11). 
Reexamination of certain mammalian jaws 

from (Osbom, '86). 
Reference to the ago of (Marcou, '88, p. 30). 
Reptiles of (Emmons, '57, pp. 54-93). 
Thickness of (Emmons, '57, p. 30). 

Channcjr Peak, Conn. Description of trap ridges 

near (Davis and Whittle, '89, p. 115). 
Detailed study of the geological structure 

near (W. M. Davis, '89). 
Small map of portion of (Davis and Whittle, 

'89, pi. 2). 
Trap ridges near (Davis and Whittle, '89, pp. 

107-108). 

Chelsea, N. T. Description of trap rock at (Brit- 

tou, '81, p. 169). 
Cherry hill, Conn. Strike and dip of sand- 

st<»ne near (Hovey, '89, pp. 372-373,379). 

Cherryrille, S». J. Trap cTutcrop near (Cook, '82, 
p. 63). 

Cheshire, Conn. Character of the trap ridges 
near (W. M. Davis, '896, p. 25). 
Copper mines of (Percival, '42, p. 318). 



Cheghlre, Cobb.— Continued. 

Decomposed rocks in (Percival, '42, pp. 438, 

437). 
Description of trap ridges in (Percival, '42, 

p. 403). 
Trap dikes in (Percival, '42, p. 320). 
ChesMre atatlsB, Cobb. An account of trap 
ridges near (Davis and Whittle, '89, pp. 
105-106). 
Chester, Pa. Catalogue of specimens of trap, 
etc., from near (Fraser, '77, pQ^ 332-381). 
Chester, 8. C. Description of trap dikes near 

(Tuomey, '44, p. 12). 
Chester coBBty, Pa. Brief report on (Lesley, '85, 
pp. xxxvi-xxxvii). 
Description of Warwick iron mine (H. D. 

Rogers, '58, vol. 2, p. 708). 
Geology of (Lesley, '83). 
Map of mining district of (H. D. Rogers, '58, 

vol. 2. op. p. 674). 
Mention of lead and copper ores of (Lyell, 'H, 

p. 13). 
Newark rooks of (Eraser, '83). 
Chester cooBty, 8. C. Tra]^ dikes in (Hammond, 

'84, pp. 466-497). 
Chester county, Ta. Discussion of the age of the 
coal-bearing rocks of (Marcou, '58, pp. 14- 
15). 
Chester r onrt-hoose, 8. C. Analysis of trappean 
soil from (Hammond, '84, p. 497). 

Chesterfield, Vs. Account of coal mines in 
(Grammar, '18. Taylor, '35, pp. 281-286). 

Account of coke in, with analysis (W. B. 
Rogers, '40, p. 124). 

Analysis of coal from (W. R. Johnson, '51, p. 
12). 

Test of coal from (Emmons, '56, p. 249). 

Chesterfield coal mine, Ya. Brief account of 
(Macfarlane, '77, p. 507). 

Chesterfield cOBntj, 8. C. Account of the geo- 
• logy of (Lieber, '56, pp. 19, 20, 103, 106, pi. 6). 
Brief account of contact metamorphlsm in 
(Tuomey, '48, p. 68). 

Chesterfield connty, Ta. An account of a visit 
to the coal mines of (Lyell, '49, pp. 279- 

288). 
Character and t-fticioncy of coal from (W. R. 

Johnson, '50, pp. 133, 134, and table op. p. 

134). 
Description and analysis of natural coke from 

near (Raymond, '83). 
Description of rocks iu (W. B. Rogers, '43, 

p. 298). 
Description of the Newark in (W. B. Rogers, 

'40, pp. 71-72). 
Detailed account of coal in (W. B. Rogers, 

'36, pp. 52-61). 
Fossils collected iu (Marcou, '49, pp. 273-279). 
List of fossil fishes from (De Kay, '42). 
Output of coal for 1886 (Ashbumer, '87, p. 

554). 
Production of coal from, in 1880 (Prime, '86, 

pp. 670-673). 
Trial of the coal of, f<»r heating purposes (W. 

R. Johnson, '44, pp. 349-362, 378-389^448). 
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ChesterfleM coirt-hovse, Ta. Boundary of the 

Newark near (W. £. Rogers, *40, p. 71). 
Cheaterfleld depot, Ya. Boundary of Newark 

near (Heinricli, 78, pp. 229-230). 
Chesterfield mlnlBg compaBy colliery, Ya. Anal- 
ysis of coal firom (Clifford, '87, p. 10). 
CheatBvt hill. Pa. Boundary of trap near (H. D. 

Rogers, '&8, voL2, p. 690). 
CUeopee, Mass. Brief aoconnt of shale at (E. 
Hitchcock, *35, p. 217). 
Description of a section across the Connecti- 
cut valley at (E. Hitchcock, '55). 
Fossil footprint« at (B. Hitchcock, '58, p. 50 et 

seq. 
Fossil fuGoid f^ttzn (E. Hitchcock, '41, pp. 450- 

451). 
Fossil plant from (E. Hitchcock, '41, pp. 453- 
454). 
Chleopee fketerlet, Mass. Special characters of 
footprints from (E. Hitchcock, '41, p. 469). 
Chlcopee fketery Tillage, Mass. Description of 
fossil footprints from (E. Hitchcock, '41, 
pp. 478-501). 
Chlcopee Falls, Himw* A locality for fossil foot- 
prints (K Hitchcock, '48,' p. 132) . 
Descriptions and figarea of fossil fishes from 

(Newberry, '88). 
Description of fossil footprints from (E. 
Hitchcock, '48. E. Hitchcock, '58, p. 56 et 
aeq.). 
Fossil footprints at (£. Hitchcock, '58, p. 50 

et seq.). 
Localities of fossil footprints near (E. Hitch- 
cock, '41, p. 466). 
Remarks cm a fossil tooth found at (£. Hitch- 
cock, '41, p. 460). 
Chlgaecto cape, If. 8. Description of (Jackson 

and Alger, '33, p. 262). 
CIdBHiey roek, Jf, J. Boundary of First mount- 
ain trap near (Cook, '68, p. 181). 
Copper mine near (Ck»ok, '68, pp. 677-678). 
Copper ores near (Cook, '83, pp. 164-165). 
Thickness of trap sheet at (Darton, '90, p. 23)- 
Charrhte WB, Pa. Boundary of the Newwrk at (H . 
D. Rogers, '58, vol. 2, p. 668). 
Description of trap dike near (Frazer, '80, p. 
2&-^). 
CliwrchTlIIe, Pa. IMps of slate near (d'Invilliers, 
'83, p. 205). 
Limestone oatlying in the Newark system 
near (Invilliers, '83, p. 205). 
Chates core. If. 8. Description of (Oesuer, '36, 
p. 189-190. Jackson and Alger, '33, pp. 
238-242). 
Minerals near (Willimott, '84, p. 20L, 24L). 
CLARKE, F. W. 1887. 

[Analyses of trap rock, coke and coal from 

the Newark system.] 
In U. S. QeoH Snnr., BnlL No. 42. 
Analyses q£ trap rocks from North Carolina, 
p. 138. Natural coke from the Richmond 
coal field, Va., p. 146. Coals fh>m the New- 
ark system in North Carolina, p. 146. 

CLARKE, FRANK WieGLESWORTH. 1880. 

[Analyses of Newark sandstone from near 
^IIHOQck^ Hd.] 



CLARKE, FRANK WICIGLESWORTH-Continued. 

In IT. S. Geol. Surv., BuU. No. 55, p. 80. 

Two analyses given. 

Clark and Brother's quarry near GreenburK, 
N.J. (Coo^, '81, pp.66, 57). 
Clarkes head. If . 8. Rocks of (Gesner, '36, p. 254) . 

Trap overflow on Carboniferous rocks near 
(Dawson, '78, p. 105). 
Clarksvllle, N.J. Boundary' of Newark at ( Cook, 

'68, p. 176). 
Clayton, Pa. Onglomerate near (d'Invilliers, '83, 
p. 202). 

Dip near (Invilliers, '83, p. 205). 
Clay township. Pa. Report on the geology of 

(Frazer, '80, pp. 41^2). 
CLEAYELAND, PARKER. 1822. 

An elementary treatise on mineralogy and 
geology [etc.]. 

Boston, 2d ed., vol. 1, pp. i-xii, 1-818, pis. 1-6. 

Contains a brief account of the trap rocks of 
the Newark system, compiled from the 
writings of Pierce, Silliman, Hitchcock, 
and Webster, pp. 746, 747 ; and of the sand- 
stone of the same system compiled from 
the writings of Ma^lure and Olmstead, p. 
579. The ge(^ogical map of the eastern 
part of the Fnited States, forming the 
frontispiece, is mainly from Maclure's 
map of 1817. Localities where native 
copper occurs are mentioned on p. 555. 

Cited on the extent of the Dan river area, N. C. 
(Olmstead, '27, p. 128). 
Clegg's coal mine, X. C. Anthracite near trap in 

(Genth and Kerr, '81, p. 82). 
Clements, N. 8. Iron ores at (Alger, '27, jip. 229, 

330). 
CLEM80N, T. e. 1886. 

Analysis of some of the coal frem the Rich- 
mond mines. 

In Pennsylvania Geol. Soc., Trans., vol. 1, p. 
295-297. 

Presents analyses of coal from three of the 
mines in the Richmond coal fi»-ld, Va. 
CLEM80N, TH0HA8 O. 1885a. 

Notice of a geological examination of the 
country between Fredericksburg and 
Winchester in Virginia, including the 
gold region. 

In Pennsylvania Geol. Soc., Trans., vol. 1, 
pp. 298-313, pi. 17. 

Contains brief descriptions of volcanic rocks 
which may prove to be a portion of the 
Newark system of traps. 
CLEH80N, THOXAS G. AnalysU of coal from 
the Richmond coal field, Va. (CUfford, '87, 
p. 10). 

CLIFFORD, WILLIAM. 1887. 

Richmond coal field, Virginia. 

In Manchester Geol. Soc., Proc., vol. 19, 1887- 
1888, pp. 32fr-353, 355-358, pis. 1-5. 

Reviewed by F. H. Newell in Geol. Mag., dec. 
3, vol. 6, 1889, pp. 138-140. 

Discusses briefly the mode of formation and 
the age of the Richmond coal field. Pre- 
sents a historical sketch of coal-mining, 
and indicates what is to be expected ffooj 
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CLIFFORD, WILLIAM— Continued. 

the mines in the fatare. Analyses of coal 
• and of natoral coke are given on p. 10. 
A map of the entire field is given on pi. 1, 
and plats and sections of the mines at 
Clover hill, Midlothian, Black heath, and 
Deep run on pis. 2-5. 
CLIFFORD, WILLIAM. 1888. 

Additional notes on Richmond coal field, Vir- 
ginia, in reply to criticisms. 

In Manchester Greol. Soc., Trans., vol. 20, 
1888-1889, pp. 247-256. 

A reply to a review by F. H. Newell. Main- 
tains that the conclusion that the strata 
in the Kichmond area thin ont toward the 
border; that the rocks were deiiosited in 
an irregular basin; identification of coal 
names on opposite sides of the basin; re- 
fers to trap dike near Midlothian ; cites 
Lyell, Taylor, and Daddow. 
CLIFFORD, WILLIAM. Review of a paper on the 

Richmond coal field by (Newell, '89). 
Clinton, N. J. Arenaceous strata near (H. D. 
ivogers, '40, p. 123). 

Boundary of Newark near (Cook, '68, p. 17). 
H. D. Rogers, '40, pp. 16, 17). 

Conglomerate near (Cook, .'82, p. 21). 

Description of sandstone outcropH near (H. D. 
Rogers, '36, p. 153). 

Description of variegated conglomerate near 
(H. D. Rogers, '36, p. 148). 

Detailed description of calcareous conglom- 
erate near (H. D. Rogers, '40, pp. 139-140). 

Dip in shale near (Cook, '82, p. 28). 

Limestone at (Cook, '79, i». 33. Cook, '82, pp. 
22, 28, 42, 43). 

Manganese near (O)ok, '65, pp. 7-8. (Jook, '68, 
p. 711). 

Trap outcrop near (Dartou, '00, p. 70). 

Unconformity at base of the Newark near 

(Darton, '90, p. 15). 

Clinton Tallejr, N. J. Dij* along the Delaware 

adjacent to limt^tone area near (Nason, 

'89, p. 18). 

Closter, N. J. Altered shale near (Cook, '83, p. 24) . 

Columnar trap at (Akerly, '20, p. 33). 

Indurated shale near (Dartou, '90, p. 51). 

Sandstone on west sloiw of l*alisa<les at (Cook, 
'68, p. 208). 

Trap out<>rop near (II. D. Rogers, '36, p. 159). 
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Diacuasion of the probability of ftndin^ 

(E. Hitchcock, *35, pp. 53-54). 
Mention of (B. Hitchcock, '23, vol. 6, p. 63 
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Coryell, 76. Daddow and Bannan, '66, 

pp. 893-406. W. B. Rogers. '39. p. 81). 
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265, 267, 271. Newell, '89. W. B. Rogers, 
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cimens (Battle, '86). 

Brief account of (Tuomey, '48, pp. 103-104. 
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Dip near (d^Invilliers, '83, pp. 209^210). 
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COHSTOCK, THEO. B. 1878. 

An outline of general geology. 
Ithaca, N. Y., 12mo., pp. 1-82. 
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Near Pompton, description of (Eitchell, '56, 

pp. 144,145). 
Near Trenton, brief account of (H. D. Rogers, 

'40, pp. 119,120). 
On west borderof Newark (Cook, '79, pp. 18-19). 
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Conglomerate in PennsylTania. A general ac- 
count of (Lea, '51). 
At base of the Newark (Lesley, '83, pp. 184, 
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Brief account of (H. D. Rogers, '41, pp. 17, 38- 
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669,670,679,681-684). 
In Adams county, brief account of (Frazer, 
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cock, '41, pp. 503-504, pi. 49). 
Fossils found at Middletown, brief reference 

to (Smiman, '37). 
Geology about Meriden (C. H. S. Davis, '70). 
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106). 
Trap rock of, character of (J. D. Dana, '72). 
Trap rock of, detailed description of (Perci- 

val, '42, pp. 299-426). 
Trap rock of, origin of (J. D. Dana, '71a). 
Trap rock of, quarries of (Shaler, '84, p. 127). 
Trap sheets of, described (Davis and Whittle, 

'89). 
Trap sh.eets of^ extrusive, with breccia in 

(Rice, '86). 
Tree trunks at Bristol, description of the find- 
ing of (Silliman, jr., '47). 
Unconformity at base of 17'ewark in (J. D. 

Dana, '78, vol. 5, p. 427). 
Vertebrate fossils (bones) from, description 

of (Cope, '69, p. 122. Marsh, '89, pp. 331, 

332. Wyman, '55. Wyman, 55a). 
Vertebrate fossils, notice of (Silliman, '20). 
Vertebrate fossils, remarks on (Newberry, 

'85, W. B. Rogers, '60a). 
West Rock, description of (Silliman, '20a, pp. 

202-203). 
Connecticiit rirer. Deflection of, at Middletoyrn 

( W. M. Davis, '89c, p. 432). 
(See, also, Connecticut valley.) 
Connectient Talley. Account of the Newark sys- 
tem in (E. Hitchcock, '35, pp. 2U-251). 
Age and divisions of the stratified rocks in 

(Wells, '60). 
Age of Newark rocks of ( Emmons, '57b, p.79-80) . 
Age of Newark system in ( W. C. Redfield, '51) . 
Age of sandstone in (E. Hitchcock, '58, p. 3. 

Jackson, '50). 
Age of sandstone of, remarks on (H. D. Rogers, 

436). 
Age of sandstone of, statement of opinion con- 
cerning (C. H. Hitchcock, '55, p. 392). 
Age of the red sandstone in, discussed (H. D. 

Rogers, '58, vol. 2, pp. 694r-695). 
Age of sandstone of, statement of opinion 

concerning (C. H. Hitchcock, '55, p. 392). 
Age of, as indicated by fossil fishes (W. C. 

Redfield, '56, pp. 180-181). 



Connectlcit valley— Continued. 

Age of, as indicated by stratigraphy (Foster, 

'61). 
Amount of erosion in (Hubbard, *50, p. 170). 
Analyses of coprolites from (S. L. Dana and 

E. Hitchcock, '46). 
Analysis of trap rocks from (Hawee, '75). 
Brief account of (Danberry, *39, pp. 19-23. £. 

Hitchcock, '36, pp. 329-330. H. Hitchcock, 

•56. Lyell, '71, pp. 361. Russell, '78, pp. 

221-222). 
Brief sketch of Newark in (H. D. Rogers, '58, 

vol. 2, pp. 769-765). 
Building stone from (Alger, '51. Lyell, '54, 

p. 13). 
Coal in, probability of finding (E. Hitchcock, 

'35, pp. 53-54). 
Coal in, reference to (Silliman, '27). 
Conglomerate in, distribution (Russell, '78, p. 

238). 
Conglomerate in, glacial origin of (Shaler and 

Davis, '81, pp. 95-96). 
Conglomerate of trap in (E. Hitchcock, '44<, 

pp. 6-8). 
Copper associated with trap, discussion of the 

origin of (Silliman and Houghton, '44). • 
Copper mine at Bristol, description of (Silli- 
man and Whitney, '55). 
Copper near Wallingford, discovery of (Silli- 
man, '18). 
Description of (E. Hitchcock, '41, pp. 25<k250). 
Description of Newark of (Lyell, '66, pp. 452- 

456). 
Dip in (J. D. Dana,^'75, p. 419. E. Hitohoock, 

'36, p. 329. E. Hitchcock, '47a, p. 200). 
Dip in, hyi>othesi8 accounting for (Bradley, 

'76). 
Dip in, origin of (Whitney, '60). 
Dip in, brief account of (E. Hitchcock, '35, 

p. 224). 
Dip of limestone in (E. Hitchcock, '58, p. 8). 
Dip of red sandstone in, brief account of (H. 

D. Rogers, '58, vol. 2, pp. 761-762). 

Dip of rocks in (E. Hitchcock, '58, pp. 10, 11). 

Dip of rocks of, origin of (Silliman, jr., *42a). 

Dip of sandstones and shales, origin of (Rus- 
sell '78, p. 229). 

Dip of sandstone in, cause of (Silliman, Jr., 
'42). 

Dip of sandstones of, accounted for by mode 
of deposition (Silliman, jr., *44). 

Drainage of the Newark area of (J. D. Dana, 
'75, p. 500). 

Extent of the Newark in (A. Smith, '32, pp. 
219-220). 

Fishes, fossil, from, description of (E. Hitch- 
cock, '37, pp. 267-271). 
Connectient Talley, footprints from. Additional 
observations on (E. Hitchcock, '63). 

Annelid trails from (E. Hitchcock, '58, pp. 
160-166, pis. 26. 27, 28, 49). 

Association of, with trap (E. Hitchcock, '58, 
p. 173). 

Brief account of (Emmons, '57, pp. 139-142. 

E. Hitchcock, '37, pp. 267, 271. E. Hitch- 
cock, '55a, pp. 181-189. Hitchoock and 
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Conneetlcnt Talley, footprints from— Continued. 
Hitchcock, '6Y. pp. 30d-320. Lyell, '43, 
pp. 39^0). 

Brief diBcassion of (Owen, '43). 

Brief reference to the finding of (Anonymous, 
'38o). 

Characteristics and paleontological value of 
(E. Hitehcock, '60). 

Description of (Deaue, '43. Deane, '45a. 
Deane, '45cl. E. Hitchcock, '36. E. Hitch 
cock, '48. E. Hitchcock, '58. E. Hitch- 
cock, '65). 

Descriptions and figures of (Deane, '40). 

Descriptions and illustration of (£. Hitch- 
cock, '58). 

Letter from K. I. March ison concerning 
(Murchison, '43a). 

List of (E. Hitchcock, '37a). 

Localities in, additfonal (E. Hitchcock, '376). 

Localities of (D. Marsh, '48). 

Marsh cited on the reptiUan character of 
(Hull, '87, p. 86). 

Note on (Silliman and Dana, '47). 

Observations regarding (Man tell, '43). 

Of crustacetdis (Dana, '58a). 

Popular description of (E. Hitchcock, '58, pp. 
175-190. 

Priority in the discovery of (Bouv6, '59. 
Deane, '44. Deane, '446. E. Hitchcock, 
Ud. E. fiitchcock, '58, pp. 191-199. 
Mackie, '64. W. B. Bogers, '59). 
~ Bemarks on (Cope, '69, p. 242. Deane, '42. 
Field, '60a. E. Hitchcock, '45c. Leidy, 
'58. Warren, '55). 

Revised classification of (Hitchcock, '45). 

Synopsis of (E. Hitchcock, '58, p. 174). 

Table showing characteristics of (E. Hitch- 
cook, '58, pp. 201-205). 

Wide distribution of (Lea, '53, pp. 185^188). 
Conneetlevt valley. Former connection of the 
Newark system in, with the rocks of the 
same age in New Jersey (Bradley, '76, p. 
289). 

Fonner extent of the Newark rocks of (J. D. 
Dana, '79. D. S. Martin, '83. Russell, 
'80a). 

Former extenf of the sandstones in (W. M. 
Davis, '82a). 

Fossil fish localities at Middlefield and West- 
field, described (Anonymous, '38) . 

Fossil fish from, remarks on (Emmons, '57, p. 
142). 

Fossil fishes from (E. Hitchcock, '58, pp. 144- 
147, pis. 25, 26. Newberry, '88). 

Fossil fishes fh>m, description of (Edgerton, 
'49). 

Fossil fishes from Little Falls (C. H. S. Davis, 
'87). 

Garnets in trap near New Haven (E. S. Dana, 
'77). 

General account of the geology of (E. Hitch- 
cock, '23. E. Hitchcock, '41, pp. 434-441. 
Silliman, '24, pp. 17-30, 428-431). 

foints in, remarks on (E. Hitchcock, '41a. 
Silliman, jr., '41). 

Lithologioal character of sandstone of (E. 
Hitchcock, '36, p. 330). 



(^onnectleat valley— Continued. 

Lithology and stratigraphy of, brief account 

of (Wells, '51a). 
Map of Newark area in (W. M. Davis, '89, 

pl.l). 
.Map of, showing footprint localities (E. Hitch- 
cock, '58, pi. 2). 
Merideu, detailed study of structure near (W. 

M.Davis, '89). 
Microscopical examination of sandstone from 

. (Hawes, '78). 
Mineralogical composition and durability of 

building stone from neat East Haven 

(Hubbard, '85). 
Mode of deposition of sandstone of (E. Hitch- 
cock, '58, p. 172-173). 
Mode of formation of Newark rocks in (A. 

Smith, '32, pp. 221-224). 
Mode of formation of the Newark sandstones 

and shales of (Jackson, '41). 
Origin and former extent of the Newark rocks 

of, discussed (J. D. Dana, '83)^ 
Plants, fossil, from (Chapin, '87a. J. D. Dana, 

'55. E. Hitchcock, '436, p. 294. E.Hitch- 
cock, '58, p. 8. E. Hitchcock, jr., '55. 

Leidy, '58. Newberry, '88). 
Raindrop impressions from (Deane, '42) . 
[Ripplemarks from] (E. Hitchcock, '56, p. 111). 
Sections (Eaton, '20, pi. 2. Le Conte, '82, pp. 

245,246). 
Section after E. Hitchcock, A. Eaton, A. 

Smitlf, and A. B. Chapin (W. M. Davis, 

'83, pp. 280-281, pi. 9). 
Section, hypothetical (W. M. Davis, '86, p. 

350). 
Section, hypothetical, after J. Le (Jonte (W. 

M. Davis, '83, p. 281, pi. 9). 
Section, Mett-awampe, Mass. (E. Hitchcock, . 

'58, pi. 3). 
Section, Mount Tom, Mass. (E. Hitchcock, 

'58, pi. 3). 
Section, Nowottnck, Mass. (E. Hitchcock, 

'58, pi. 3). 
Section, Springfield, Conn. (E. Hitchcock, '58, 

pi. 2). 
Section, Turner Falls, Mass. (E. Hitchcock, 

'58, pi. 3). 
Structure of (Davis and Loper, '91). 
Structure of, discussed (W. M. Davis, '88. 

W. M. Davis, '88a. W. M. Davis, '896. 

Le Conte, '82, pp. 245,246). 
Tadpole nests, so called, discussion of (Shep- 

ard, '67). 
Thickness of strata in (E. Hitchcock, '53. E. 

Hitchcock. '58, pp. 11-15. Smith, '32, pp. 

219-220). 
Topographical developments of the Newark 

system in (W. M. Davis, '89. E. Hitch- 
cock, '41, pp. 446-^7). 
Topography of (E. Hitchcock, '35, pp. 220- 

222). 
Topography of the region about New Haven 

(J. D. Dana, '71, pp. 46-47. J. D. Dana, 

'75a, p. 170). 
Trap and trap conglomerate in, brief descrip- 
tion of (E. Hitchcock, '44«, pp. 6-8). 
Trap hills of, origin of., diwiue.ft^<Cl\vN^\sv.,' W\» 
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Connecticut vallej — Continued. 
Trap of (Chapin, '87). 
Trap of, an account of (A. Smith, '32, pp. 

224-227). 
Trap of, in connection with the transmiasion 

of vibrations (Stodder, '57). 
Trap ridges in, crescent- shapeil (Silliman, 

'44). 
Trap ridges in the East Haven-Bradford 

region (Hovey, '89). 
Trap ridges of, brief account of (Russell, '7H. 

pp. 241-242). 
Trap ridges of, observations on (W. M. Davis, 

'82). 
Trap ridges of, reference Ui (J. I>. Dana, '47, 

pp. 391-302). 
Trap rock of (E. S. Dana, '75). 
Trap rocks in, brief account of (Emmons, '57. 

p. 151. Porter, '22). 
Trap rocks in, brief account of dintribution of 

(Percival, '42, pp. 10-11). 
Trap rocks in, general account of (E. Hitch- 
cock, '23, vol. 6, pp. 44-80; vol. 7, 1-16. 29- 

30). 
Trap rocks of, described (E. Hitchcock, '47a, 

p. 199-207). 
Trap rocks of, reference to the volcanic origin 

of (Cooper, '22, 239-243). 
Trap sheets of (.W. M. Davis, '82a). 
Trap tufa or volcanic grit of (E. Hitchcock, 

'44). , 

Uplift of the sandstone in (J. D. Dana, '73, 

vol. 5, p. 432). 
Unconformity at base of the Newark in (Jack- 
son, '566, p. 184). 

Connecticut ralley and New Jersey. Hypotheti- 
cal section of, after I. C. Russell (W. M. 
Davis, '83, p. 281, pi. 9). 

Connecticut ralley sandstone. Description of 
(Lyell, '42, p. 794). 
See also Massachusetts and Connecticut. 

CONRAD, T[IMOTHy] A[BBOTT]. 1889. 

Notes on American geology. 

In Am. Jour. Sci., vol. 35, pp. 237-251. 

Contains a brief description of the Newark 
rocks along the Hudson, with the statt;- 
ment that they are probably of the Lower 
Silurian age, p. 249. 

CONRAD, T. A. 1841. 

Fifth annual report on the paleontology of 

the state of New York. 
Ill fifth annual report of the geological 

survey of New York, Albany, N. Y., 

1841, pp. 25-57. 
Brief statement in reference to the geological 

position of the Triassic rocks. Absence of 

brine springs and rock salt, pp. 43-44. 

CONRAD, T. A. 1841a. 

Report on the ornithichnites or footmarks of 
extinct birds in the new red sandstone of 
Massachusetts and Connecticut, observed 
by Prof. Hitchcock of Amherst. 

See Rogers, Yanuxem, Taylor, Emmons, and 
Conrad, 1841. 



CONRAD, T. A. 1868. 

Description of a new species of Myadtes. 

In Philadelphia Acad. Nat. Sci., Proc., vol. 9, 
1857, p. 166. 

Describes M^aeiUs penntylvanieua. froon 
Fhtenixville, Pa. 
CONRAD, T. A. 18«8. 

Description of and reference to Miocene shells 
of the Atlantic slope, and descriptiong of 
two new supposed Cretaceous species. 

In Am. Jour. Conch., vol. 4, pp. 278-279. 

A description of two fossil shells, AttarU 
veta and A. annota, from Washington, 
Middlesex County, N. J., p. 279. 

Eossils from the locality here mentioned have 
been examined by R. P. WhitfleW, 
Monog. U. S. (leol. Surv., vol. 9, 1886, pp. 
22-27, and shown not to \^ Newark. The 
formation to which they belong is re- 
ferred to the Potomac, by W. J. McGree. 
Am. Jour. Sci.. 3d ser., vol. 35, pp. 136- 
137. 
CONRAD, T. A. 1870. 

Descriptions of new fossil inollusca, princi- 
pally Cretaceous. 

In Am. Jour. Conch., vol. 5, pp. 96-103. 

Description of a fossil sheU from near Per- 

kiomeu Creek, Pa., p. 102. 

CONRAD, T. A. Cited on fo|8n crustaceans from 

the Newai'k system (Jones, '62. pp. 86, 

92). 

CONRAD, T. A. . Notice of work by, in Pennsyl- 

vania (Miller, '79-'81, vol. 2, p. 153, 156). 
CONRAD, T. A. Notice of work of, in New Jer- 
sey (Miller, '79-'81, vol. 2, p. 223). ' 
CONRAD, T. A., and WH. M. GARB. 1861. 

Illustrations of some fossils descrif>ed in the 
proceedings of the [Philadelphia] Acad- 
emy of Natural Science. 

In Phila. Acad. Nat. Sci., Proc. [vol. 12], 1860, 
p. 55, pi. 1. 

Gives a figure of MycuAteB penniylvanieui^ 
previously described by T. A. Conrad, pi. 
1. [The plate referred to ia numbered 7 
by mirttake.] 
Cohshohocken, Pa. Boundary of the Newark 
near (C. E. Hall, '81, p. 22). 

I)es<Tiptiou of trap dikes near (C. E. Hall, '81, 

p. 19). . 
Trftp dikes near (C. E. Hall, '81, pp. 19-20, 75. 

Lewis, '85, p. 443. H. D. Rogers, '58, vol. 

l,p. 214). 
Contact of Newark rocks and gneiss in New Jersey 

(H. D. Rogers. '40, pp. 16, 17, 18). 
Of Newark and Lower Carboniferous near 

Folly River, Nova Scotia (Ells, '85, p.48E). 
Of trap iind sandstone at Martin Dock (Cook, 

'82, p. 58). 
Of trap and sedimentary rocks in New Jersey 

(Cook, '83, pp. 164-165). 
Of trap with sedimentary rocks in New Bruns- 
wick (BaUey, 72, pp. 220-221). 
Phenomena at Alpine, New Jersey (Cook, '82, 

p. 46). * 

Phenomena in N. J. (Cook, '82, pp. 37, 50, 93). 
See also metamorphism contact. 
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COOK, GEOBGE H. 1864. 

Beport of Prof. George H. Cook upon the 
geological aui^'ey of New Jersey and its 
progress during the year 1863. 

Trenton, N. J. Pp. 1-13. 

Contains a brief notice of extent of Newark 
rocks in Hunterdon county, together with 
an account of prevailing dips, and a quali- 
fied statement of the age of the Newark 
system in New Jersey. Pp. 6-7. 
COOK, GEOBGE H. 1865. 

The annual report of Prof. George H. Cook, 
state geologist, to his excellency Joel 
Parker, president of the board of mana. 
gers ' of the Geological Survey of New 
Jersey, for the year 1864. 

Trenton, N. J. Pp. 1-24, pi. 2. 

East border of the Newark system in New 
Jersey defined, p. 5. Northwest border 
defined, pp. 6-8. Geological map, p. 21. 
Greological section, p. 22. Tabular state- 
ment to accompany geological map, giving 
principal rocks and localities where found, 
p. 24. 

COOK, GEOBGE H. 1868. 

Geology of New Jersey. 

Newark [N. J.]. Pp. i-xxiv, 1-900, pi. 6. 
Accompanied by a portfolio containing 8 
maps in 13 sheets. 

The following tai>le indicates the contents of 
this volume so far as it relates to the New- 
ark system*: 

Page. 

Geological section showing foreign 

equivalents 36 

Age. and geographical extent 173-194 

Age determined from relation to asso- 

ciatedrooks 173-174 

Age indicated by organic remains. . . 124 

Thickness 174-175 

Boundaries 175-176 

Trap rocks, general description of. . . 176-194 
Bergen neck and Palisade moun- 

taih (boundaries described) 176-178 

Staten island. New York 178 

Big Snake hill, Litt]^ Snake hill. . . . 178-179 
First and Second mountains (boun- 
daries described) 179-185 

Third mountain 185 

Packanack 185 

Towakhow or Hook mountain 

(boundaries described) 186 

Biker or Morehouse hill 186 

Long hill (boundaries described) . . . 186-187 

Basking ridge 187-188 

New Vernon and Loantaka 188 

Bamapo valley 188-189 

Lawrence brook or Dean pond, 
Ten-Mile Bun mountain, and 
Bocky hill (boundaries described) 189-190 

Pennington mountain 190 

Bald Pate mountain 190-191 

Belle mountidn 191 

Soufland moiintain (boundaries de- 
scribed) 191-192 

Alexsooken creek 192 

Point pleasant 192-193 



COOK, GE5bGE H.— Continued. ***" 
Pickler, or Bound Valley moun- 
tain (boundaries described) 193 

Bound mountain 193-194 

New German to wn and Silver hill ... 194 

Geological structure 195-205 

Dips, table of 195-199 

Sections described (the Hections are 

on map in portfolio) 199^201 

Joints, ta,ble showing direction of. . . 201 

Faults * 202. 

Trap rocks, relation of to sedimen- 
tary beds 202-206 

Joints in trap, table of 305 

Bocks 206-207 

Sandstone, conglomerate, shale, 

basalt, etc., brief account of 206-207 

Sandstone, detailed description of 

outcrops, etc 208-209 

Conglomerate, detailed description 

of outcrops, etc 209-212 

Shale, detailed description of out- 
crops, etc 212-214 

Limestone, detailed description af 

outcrops, etc 214-215 

Trap rock, detailed description of 

outcrops, etc., with analyses 215-218 

Minerals and ores 218-225 

Geology of the surface 226-238 

Soils derived from sandstone, shale, 

and trap 226 

Glacial drift 227-229 

Biver terraces 227 

JBk)lian sand 227-228 

Glacial scratclies, table of 228 

Tide marshes ". 230-238 

Theoretical considerations relating to 
mode of formation, origin of the 
trap, histgrical geology rock, color 

of the sandstone, etc ... .' 33ft-339 

Building materials (sandstones) 504-512 

Ores of copper 675-680 

Extinct reptilia (byEdw. D. Cope), 

Appendix B 733 

Minerals, list of (by E. Seymour), 

Appendix D 743-750 

COOK, GEOBGE H. 1871. 

[Annual report of the state geologist of New 

Jersey, for the year 1870]. 
New Brunswick, N. J. Pp. 1-75, pi. 4. 
Deposits of copper ore described, pp. 55, 57. 
COOK, GEOBGE H. 1878. 

Greological Survey of New Jersey. Annual 
report of the state geologist for the year 
1873. 
Trenton, N. J. Pp. 1-128, pi. 2. 
Junction of Newark and Azoic rocks men- 
tioned, pp. 13-14. Color given to Newark 
rocks on geological map, p. 22. Copper 
ores briefly mentioned, pp. 98-99. Part 
of the east boundary of the Newark sys- 
tem briefly described, p. 103. 
COOK, GEOBGE H. 1874. 

Greological Survey of New Jersey. Annual 
report of the state geologist for the year 
1874. 
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€00K, GEOBOE H.— Continned. 

TrentoH [N. J.]. Pp. 1-115, with map. 

Copper ores, p. 32. Jtmotion of Newark and 

Cretaceoos rocks mentioned, p. 43. Native 

iron in trap rocks, pp. 56-57. 

COOK, 0E0R6E H. 1»76. 

Catalogue of the Centennial exhibit of the 

Geological Survey of New Jersey. 
[Trenton, N. J.] Pp. 1-84. 
Brief account of extent of the Newark sys- 
tem in New Jersey, with catalogue of 30 
specimens of sandstones, shale, flagstone, 
conglomerate, and trap, pp. 24-25. Four 
other specimens of sandstone mentioned 
on p. 45. 
COOK, GE0B6E H. 1878. 

Geological survey of New Jersey. Annual 
report of the state geologist for the year 
1878. 
Trenton, N. J., pp. 1-131, with map in posket. 
Glacial markings iu trap rock, p. 10. Soil 
formed from Newark shales, pp. 24-25, 29. 
Soil from trap rock ridges, p. 39. Coal in 
thin seams, p. 110. 
COOK, 0E0B6E H. 1879. 

Geological survey of New Jersey. Annual 
report of the stat« geologist for the year 
1879. 
Trenton, N.J., pp. 1-199, pl.l, and geological 
map of New Jersey in pocket. 

Page. 
Geographical position of the Newark 

rocks in New Jersey, mentioned. . 12-13 
General boundaries of the Newark 

system, soil and area 14 

Boundaries of Newark system de- 
scribed 1 18 

Character of rocks 18 

Conglomerate along the west border 

of the Newark ^ 19 

•Quarries of sandstone 19-20 

Trap rocks, general description of 20 

Coal, thin seams of 20 

Copper ores 21 

Browustone, quarries of 21-25 

Flagstone, quarries of - 25 

Trap rock, quarries of 25-26 

Fossils, plants, fishes, and footprints. 26-29 
Freshwater origin of the Newark sys- 
tem (stated) 29 

Tables of dips in the red sandstone. . 29-30 

Thickness of the Newark 30-31 

Source of material 31 

. Trap, intrusive nature of 32 

Supposed faults 32-33 

Folds 33 

Magnesian limestone 33 

Chi^nge of dip near the trap ridges. 

Intrusive character of the trap ... 34 
Sandstone and conglomerate border- 
ing gneiss 39 

Artesian and bored wells 126, 128, 129 

131,133,139,150 
COOK, GEORGE H. 1880. 

Geological survey of New Jersey . Annual re- 
port of the state geologist for the year 
1880. 
Tr«nton, N. J., pp. 1-220, pL 1, and folding map. 



COOK, GEOBGE H.— Continued. 

Abstract in Am. Jour. Sci., 3d aer., toL 22, pp. 

77-78. 
Contains an acoonnt of cartaiA deep wells 
bored iu the Newark rooks, inolTidiiig the * 
record of a well at Paterson with analysis 
of water obtained, pp. 162-166. Brief 
statement concerning doep wells iii Jersey 
City. 
COOK, GEOBGE H. 1881. 

Geologioal survey of New Jers^. Annual 
report of the state geologist for the year 
1881. 
Trenton, N. J., pp. 1-87, 1-107, i-xir, and 

map. 
Brief account of reoi>eiiing of oopper mines, 
pp. 39-40. Description of' the building 
stones of the Newwk system, pp. 42-64. 
COOK, GEOBGE H. 1882. 

Geologioal survey of New Jersey. Annual 
report of the state gedlogist for the year 
1882. 
Camden, N. J., pp. 1-101, pi. 1-6, and 3 maps. 

Page. 

Bed sandstone district 11-12 

Age of the New^k system 11-12 

Structure, review of papers relat- 
ing to 12-14 

Hypothetical explanation of the for- 
mation of the Newark system .... 14-16 

Faults and folds 16.17 

Detailed description of the Newark 

system in New Jersey 17-66 

Shales 19-26 

Sandstone 20-21 

Conglomerate 21-22 

Limestone 22 

Trap rock w... 22 

Dip, unconformity of 22-28 

Dips, tableof 24-30 

Hypothesis to account for dips 30-36 

Lithological character 33-35 

Hypothesis relating to structure. . . 35-36 

Descriptions of exposures 33-42 

Trap rocks 43-66 

Limestones ...., 112-113 

Little Falls, N. J., view of (Cook, '82, pi. 2). 
COOK, GEOBGE H. ' 1888. 

Geological survey of New Jersey. Annual 
report of the state geologist for the year 
1883. • 
Camden, N. J., pp. 1-188, pis. 1-3. 
Abstract in Am. Jour. Soi., 3d ser., voL 27, pp. 

408-409. 
Contains a brief review of a paper ''On the 
relations of the Triassic traps and sand- 
stones of the eastern United States," by 
W. M. Davis. The conclusion reached by 
Davis in reference to the extrusive origin 
of the Watchung mountain trap, is con- 
troverted, and facts presented with the 
view of showing that all the tri^ rocks of 
New Jersey are intrusive. In this dis- 
cussion a summary is given of localities 
in New Jersey, where metamorphism ad- 
jacent to trap rock has been observed, pp. 
22-26. 
Native iron, and copper ores, pp. 162-166. 
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COOK, GEOROE H. 1 884. 

Geological survey of New Jernoy. Annual 

report of tbe state geologist for ihe year 

1884. 
Trenton, N. J., pp. 1-168, pis. 1-5. 
Abstract in Am. Joiir. Sci., 3d ser., vol. 30, pp. 

161-162. 
Contains description with illustrations of an 

exposure of c61umnar trap at Orange, pp. 

23-28. 
Artesian wells with analyses of water, pp. 

135-136. 

COOK, eEOBGE H. 1886. 

G^eologioal survey of the state of New Jersey. 
Annual reiM>rt of the state geologist for 
the year 1886., 

Trenton, N. J., pp. 1-228, pis. 1-13. 

Abstract in Am. Jour. Sci., 3d ser., vol. 'SA, 
p. 79. 

An incomplete list of localities in New Jersey, 
where fbssils have been found, together 
with names of some of the specimens (ob- 
tained, pp. 95-06. 

Artesian and bored wells, with some account 
of the strata passed through, together 
with several analyses of the water ob- 
tained, pp. 111-123. 

A section of Newark rocks between Jtirsey 
-City and Boon ton, on pi. op. p. 109. 

COOK, eEOBGE H. 1886. 

Sketch of the ge<»logy of the Cretaceous and 
Tertiary formations of New Jersey. 

In geological survey of New Jersey, brachio- 
poda and lamellibr&nchiata of the Rari- 
tan clays and greensand marls of New 
Jersey, by Robert P. Whitfield. Trenton, 
N. J., 4to., pp. i-xx, 1-338, pis. 1-35, witli 
foldli«g geological map of New Jersey. 

Published also as Monograph IX, V. S. Geo- 
logical Survey. 

Junction of Cretaceous and Newark described, 

and shown in diagrams, p. x. On the map 

a portion of the Newark sy&tem is Hhown. 

COOK, GEORGE H. 1887. 

G^logical survey of New Jersey. Annual 
reports of the state geologist for the year 
1886. 

Trenton, N. J., 1887, pp. 1-254, and two maps. 

Reviewed in Science, voL 9, 1887, pp. 595-506. 

Describes briefly the general condition of the 
Newark rocks in New Jersey, and notices 
briefly the various explanations of their 
structure, character of trap sheets, etc., 
that have been suggested. 
COOK, GEORGE H. 1888. 

Report of the subcommittee [of the Interna- 
tional Geological Congress] on Mesozoic. 

In Am. Geol., vol. 2, ^. 257-261. Published 
also in International Cong. Greol. Am. 
Comm. Rep., 1888, pp. E1-E15. 

Contains a brief review of the Newark 
system. 
COOK, GEORGE H. . 1889. 

Gre<dogioal survey of New Jerney. Annual 
report of the state geologist for the y«;ar 
1888. 



(OOK, GEORGE H.— Continued. 

Camdeu, N. J ., 1889, pp. 1-87, pi. op. p. 42. 

An introduction to F. L. Nason's p^per on the 
Newark system in "New Jersey (pp. 11-13). 
States briefly the boundaries of the syH- 
tem, its area, and the character of its 
principal rocks, mode of their formation, 
fhiokuess, structure, etc. Presents two 
sectiouH Hhowiiig small faults. 

COOK, GEORGE H. 1889 a. 

On the International Geological Congress, and 
our part in it as American geologists. 

In Am. Assoc. Adv. Sci., Proc., vol. 37, pp. 159- 
177. 

Expresses belief that faults have been identi- 
fied in the Newark system, which explain 
its structure and apparent great thick- 
uoHH. Refers also to the position of the 
syHtem in the geological column. 

COOK, G. H. Analysis of trap from New Jersey, 
by (J. D. Dana, '73, vol. 6, p. 106). 

Cited on analysis of sandstone from New Jer- 
sey (Wurtz, 71). 

Cited on columnar trap near Orange, N. J. 
(Iddiugs, '86, p. 329). 

Cited on conglomerate near Paterson, N. J. 
(Darton, '90, p. 17). 

Cited on curved form of certain trap ridges 
(W. M. Davis, '83, p. 307). 

Cited on dips, indicating a fault in New Jer- 
sey (Lewies, '85, p. 451). 

Cited on footprint localities in New Jersey 
(C. H. Hitchcock, '88, p. 122),. 

Cited on former extent of the Newark system 
(J. D. Dana, 83). 

Cited on geology near Martin's dock, New 
Jersey ( W. M. Davis, '83, p. 276). 

( /ited on the cause of the monoclinal structure 
of the Newark rocks of New Jersey (W. 
M. Davis, '86, p. 343). 

Cited on the inclination of the red sandstone 
of New Jersey (Walling, '78, p. 196). 

Cited on the occurrence of conglomerate along 
the Delaware in New Jersey (Russell, '78, 
pp. 235-236). 

Cited on the origin and deposition of Newark 
strata (W. M. Davis, '83, p. 287). 

Cited on the origin of the red color of the 
Newark sandstone (Russell, '89, p. 50). 

Cited on the origin of prevailing dip of the 
Newark rocks of New Jersey ("Wurtz, '70, 
pp. 99-100). 

Cited on the tilting of sandstone and trap in 
New Jersey (W. M. Davis, '83, pp. 302, 303). 

Cited on trap dikes in New Jersey (W. M. 
Davis, '83, p. 292). 

Cited on upper contact of i)alisude trap sheet, 
New Jersey (Davis and Whittle, '89, p. 
106). 

Notice of work done by in Now Jersey 
(Miller, '79-'81, vol. 2, pp. 157-158). 
COOK, GEORGE II., and SMOCK, JOH\ C. 1874. 

Geological Hurvi- v of N** \v .) «*r8t'v . [A geolog- 
ical map of] uortlicni Xcw Jersey, show- 
in*^ irou ores and limestone districts, scale 
2 miles to 1 inch. 
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COOK, GEO. H., ud SHOCK, JOHN C.—Cont'd. 

New York. Two sheets in an envelope. [Re- 
vision of edition of 1868. ] 

Includes a portioh of the area occupie<l by 
Newark sandstone and trap. 

COOK, GEOBeE H. ud JOHN C. SHOCK. 1878. 

Geological survey of New Jersey. Report on 
the clay deposits of Woodbridge, South 
Amboj' and other places in New Jersey. 

Trenton, N. J.- Pp. 1-381, pis. 2, and map in 
pocket. 

The references to the Newark system in this 
volume are brief and incidental to the de- 
Hcription of the Cretaceous clays, etc. 
An unconformity between the Plastic 
clays at the base of the Cretaceous and 
the Newark rocks beneath is stated, pp. 
5, 24, 39, 171, 172. Several localities are also 
described where the Newark has been 
reached in excavations begun in clays, pp. 
304-305. 

Cook's gap, Conn. Description of trap ridges 
near (Percival, '42, pp. -370-371, 373, 375, 
376,379,381). 

Detailed study of the geological structure 
near ("W. M. Davis, '89). 

Sketch map of (W. M. Davis, '89, pi. 5). 
Coontown, N. J. Dip at (Cook, '68, p. 196). 

Dip in shale near (Cook, '79, p. 30). 
COOPER, TH0HA8. 1822. 

On volcanoes and volcanic substances with a 
partial reference to the origin of the rocks 
of therfloetz trap formation. 

In Am. Jour. Sci., vol. 4, pp. 205-243. 

Contains a general account of the trap rocks 

of the Newark system from Massachusetts 

to North Carolina. The trap is considered 

of igneous origin, pp. 239-243. 

CooperRburg, Pa. Dip near (Lesley, '83, p. 180). 

Dip of shale at (H. D. Rogers, '58, vol. 1, p. 
101). 

Ripple marks at (&. D. Rogers, '58, vol. 1, p. 
101). 
Cooperstown, Pa. Boundary of the Newark 
near (H. D. Rogers, '41, p. 16, 39). 

Boundary of the Newark near (H. D. Rogers, 
'58, vol. 2, p. 668). 
COPE, [E. D.] 1866. 

[Remarks on extinct vertebrates from the 
Mesozoic red sandstone of Pennsylvania.] 

In Philadelphia Acad. Nat. Sci., Proc, vol. 
18, pp. 249-250, 290. 

Presents the results of an examination of 
certain vertebrate fossils from Phoenix- 
ville, Pa., and describes a new Masto<1oii- 
sanrus; states that the fossils in ques- 
tipn properly belong to the Keuper or 
upper division of the Trias. 
COPE, EDWARD D. 1868. 

- Synopsis of the extinct reptilia found in the 
Mesozoic and Tertiary strata of New Jer- 
sey. 

In geology of New Jersey; by George H. 
Cook. Newark [N.J.], 1868, pp. 733-737. 

Brief remarks on the general character of 
Clepsy»aurus penruylvanicus. 



COPE, EDWARD D. 18M. 

Synopsis of the extinct batrachia, reptilia, and 

' aves of North America. 
In Am. Phil. Soc., Trans., n. s., vol. 14, 1871, 

pp. 1-252, pis. 1-14. 
Abstract in^Am. Jour. ScL, 2d ser., vol. 49, 

pp. 390-392. 
Presents a synopsis of the batrachians and 

reptiles that liave been described from 

the Newark system. 
COPE, [E. D.] 1870. 

Observations on the reptilia of the Triassic 

formations of the Atlantic region of the 

United States. 
In Am. Philo. Soc., Proc., vol. 11, 1671, pp. 

MA-AAjR 

JL ■ JS SW« 

Abstract of a paper in which several . fossil 

reptiles from the rocks mentioned are re- 
classified and a new fossil reptile fhnn 

PhcBuixville, Pa., briefly described. 
COPE, EDWARD D. 1878. 

Observations on the distribution of certain 

extinct vertebrata in North Carolina. 
In Am. Philo. Soc., Prwj., vol. 12, 1871-1872, 

pp. 210-216, pis. 1^. 
Discusses the biological relation of certain 

fossil reptiles from North Carolina and 

Pennsylvania. 
COPE, EDWARD D. 1875. 

Synopsis of the vertebrata whose remains 

have been preservwl in the formations of 

North Carolina. 
In report on the geological survey of North 

Carolina, vol. 1, by "W. C. Kerr. Ap- 
pendix B, pp. 29-52, pis. 5-8. 
Contains references to or descriptions of fossil 

fishes, batrachians and reptiles, pp. 30, 32, 

34-^, pi. 8. 
COPE, E. D. 1877. 

Descriptions of extinct vertebrata tram, the 

Permian and Triassic formations of the 

United States. 
In Am. Philo. Soc., Proc., vol. 17, 1878, pp. 

182-196. 
Describes a number of vertebrate fossils from 

PhcBnixville, Pa. 
COPE, E. D. 1877. 

On some saurians found in the Triassic of 

Pennsylvania, by Mr. C. M. Wheatley. 
In Am. Philo. Soc., Proc., vol. 17, 1878, pp. 

231-232. 
Describes fossil reptilian remains from 

Phcenixville,(?) Pa. 
COPE, E. D. 1886. 

[Vertebrate fossils of the Triassic beds of 

Peunsylvania.] 
In sketch of the geology of York county. Pa. 
In Am. Philo. i$oc., Proc., vol. 23, 1886, pp. 

403-404. 
Presents a list of twelve species of vertebrate 

fossils from the rocks mentioned. 
COPE, E. D. 1886a. 

Marsh on American Jurassic dinosauria. 
In Am. Nat., vol. 19, pp. 67-68. 
A re\iew of "The principal characters of 

American Jurassic dinosaurs," by O. C. 
« Marsh. 
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COPE, £. D. • 1887. 

A contribution to theJiistory of the. verte- 
brata of the Trias of North America. 

In Am. Phil. Soc. Proc., vol. 24, pp. 209-228, 
pis. 1,2. 

Describes vertebrate fossils from Pennsylva- 
nia and Korth Carolina. 

COPE [E. D.]. 1888. 

Mesozoic realm. 

In report of the subcommittee [of the Inter- 
national Geological Congress] on Meso- 
zoic. By George H. Cook. 

In Am. Geol., voL 2, pp. 261-268. 

Published also in International Cong. Geol., 
Ann. Comm., Kep. 1888, pp. E7-E9. 

Contains a brief review of the Triassic an<l 
Jiurassic systems of North America. 

COPE, E. D. 1889. 

[Review of H. F. Osboru's paper on tlie 
structure and classification of Mesozoic 
mammalia.] 

In Am. Nat., vol. 23, pp. 723-72i, pi. 14. 

States the contents of the paper received. 
Heprodnces one of the plates. 

COPE, E. D. Cited on the age of the Mesozoic 
sandstone of York county. Pa. (Frazer, 
'85, p. 403). 

COPE, E. D. Notice of the study of fossil rep- 
tiles from Pennsylvania by (Miller, '79- 
N '81, vol. 2, pp. 156, 223, 233). 

Copeville, Pa. Mention of trap dike near (Frazer, 

'89, p. 693). 
Copper, deposition of, in (Chapman, '56, pp. 43- 

45). 
Copper hill 8tfttion^ N. J. Dip near (Cook, '68; 
p. 197). 
Dip in shale near ("uok, '82, p. 26). 
Copper Ull, N. J. Indurated shale at (Cook, '82, 

p. 63). 
Copper in Connecticut valley. Associated with 
trap (Percival, '42, p. 318). 
Brief account of (E. Hitchcock, '35, pp. 
71-72. E. Hitchcock, '35, pp. 228-229. E. 
Hitchcock, '41, p. 448. Brongniart and 
Silliman, '22. Percival, '42, p. 318. Silli- 
man, '21, pp. 221,222). 
Discussion concerning (Gilbert, '22, '22a. Hoflf- 

man, '22. Silliman and AVhitney, '55). 
FromFarmington, Conn. (Percival, '42, p. 376). 
§'r<Mn Mt. Carmel trap ridge, Connecticut 

(Percival, '42, pp. 320-321). 
From "West Rock and in North Hamden, 
Conn. (Percival, '42, p. 436). 
Copper in Nova Seotia (How, '69, pp. 65-66, 72. 
Gesner, '36, pp. 193, 234. Gesner, '36, pp. 
192, 193. WillimoU, '84, pp. 20L, 21L). 
Copper in Pennsylv. lia. ' Brief account of (Fra- 
zer, '77c. Frazer, '82, pp. 131-134. H. D. 
Rogers, '58, vol. 2, p. 763). 
In Adams county (H. D. Rogers, '58, vol. 2, 
p. 691). 
Detailed account of (Frazer, '80, pp. 299- 
304). 
In York county. Notice of (Frazer, '85, p. 
403). 



Copper in Pennsjlrania— Continued. 

Near Gettysburg. Exploration for (Frazer, 
'77, pp. 26a-264). 

On the occurrence of, near Gettysburg (Fra- 
zer, '77fc). 

Copper, native, assotdated with trap (Silliman 

and Houghton, '44). 
From the bay of Fundy (Gilpin, '77, p. 749). 
From Bridgewater mine. New Jersey (Cook, 

'81, p. 39). 
From cape. Dory, Nova S(;otia (Alger, '27, p. 

232). • 

From Hamden hills, Connecticut (Silliman, 

'14, p. 149). 
From Long island, Nova Scotia (Gesner, '36, 

p. 174). 
From Simsbury mines, Massachusetts (E. 

Hitchcock, '35, p. 229). 
From Wallingford, Connecticut (Silliman, 

'18). 
From Whately, Massachusetts (E. Hitchcock, 

'445). 
From Woodbridge, New Jersey. Mention of 

(Akerly, '20, p. 6;). 
In connection with trap sheets (Jackson, '50, 

p. 330). 
Localities where found (Cleaveland, '22, p. 

555). 

Copper ore in New Brunswick. On Grand Manan 
island (Bailey, '72, pp. 47, 221, 225, 226. 
Chapman, '72. Chapman, '78, p. 106.) 

Copper ore in New Jersey. At Bellville (Cook, 

'81, p. 46). 
At Copper hill (Cook, '68, p. 679). 
At Flemington. Report on (E. and C. H. 

Hitchcock, '59). 
At Somerville. Analysis of (BoWen) . 
Brief account of (Cook, '71, pp. 55-57. Cred- 

ner, '70). 
Description of (H. D. Rogers, '40, pp. 147, 

148). 
Description of (H. D. Rogers, '36, pp. 166- 

170). 
Detailed description of (H. D. Rogers, '40, pp. 

158-165). 
In Hudson county. Reference to (Russell, 

'80, pp. 33,34,35). 
Mention of (Cook, '73, pp. 98-99. Cook, '79, 

p. 21. Cook, '81, pp. 39-40. Cook, '82, p. 

53. Cook, '83, pp. 164-106). 
Near New Brunswick (Beck, '39). 
Near Warren ville (Cook, '74, p. 32). 
Occurrence of (Cook, '68, pp. 21H-224, 675-680). 
Reference to early working of (D.S.Martin, 

'88, p. 8). 
Reference to in Raritan clays. Derived from 

the ^Newark system (Cook and Smock, '78, 

p. 43). 
Reopening of mines (Cook, '81, pp. 30-40). 
Report on the Hunterdon copper mine (Dicke- 

Hon, '59). 

Copper oreM in Kouth Carolina (Lieber, '56, p. 51). 
Origin of (T. S. Hunt, '83a, p. 201. Newberry, 

'73). 
Relation of, to trap (Lyell, '54, p. 33). 
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CoproliteM from the Connecticut ralley. Analyses 
of (S. L. Dana acd E. Uitohcock, '45). 

Character of (Lyell, '66, p. 455). 

DiHcaH -ions of (£. Hitchcock, '44a, pp. 308- 
314. Warren, '54, p. 46). 

CORNELIUS, EL1A8. 1818. 

Ou the geology, mineralogy, scenery, and 
curiosities of parts of Virginia, Tennessee 
and the Alahaiua and Mississippi Terri- 
tories [etc.]. 

lu Anj. Jour. Sci., vol. 1. pp. 215-226, 317-331. 

Contains a brief de<)<;rii||ion of the conglome- 
rate (breccia) of the Potomac river; also 
a short notice of the general features of 
the Newark areas in Virginia, pp. 216-217. 

Cornwall, Pa. Boundary of the Newark near 

(sec Frazer, '82, p. 123). 
Section of, near (H. D. Rogers, '58, vol. 2, pp. 

718-719). 
Sedimentary' beds near (d'Invilliers, '86a, pp. 

890-879).- 
Trap dikes near (H. D. Kogers, '58, vol. 2, pp. 

718,719). 
Trap rocks near (d'Invilliers, '86a, pp. 876-879). 

Cornwall coal mine, Ta. Ah account of (Gram- 
mar, '18, p. 127). 

Cornwall ironworks. Pa. Boundary of the New- 
ark near (H. D. Rogers, '58, vol. 2, p. 669). 

Comwallis, N. 8. Manganese at (Gilpin, '85, p. 8) . 
Rocks of (Gesner, '36, p. 80). 
Unconformity at base of the Newark in (Daw- 
son, '78, p. 110). 

Comwallis valley, N. 8. Dip of sandstone in 
(Dawson, '78, p. 91). 
Erosion of (Dawson, '47, p. 56). 

Cornwall mine. Pa. Association of magnetite 
with trap at (Frazer, '80, p. 27). 

Detailed description of (Lesley and d'Invil- 
liers, '85). 

Iron ore of (H. D. Rogers, '39, p. 22). 
Comwell, 8. C. Magnetic ore near (Tuomey, '48, 

p. 68). 
COBYELL, HABTIN. 1876. 

East Virginia coal field. 

In Am. Inst. Mining £ng., Trans., vol. 3, pp. 
228-231. 

Gives a list of papers that have been pub- 
lished on the Richmond coal field, and also 
a section of coal seams at Carbon hill. 
CORTELL, HABTIN. 1875. 

[Remarks on mining and on natural coke in 
tlie Richmond coal field, Virginia.] 

In tht? Engineering aud Mining Journal, vol. 
19, p. 35. 

Discussum of a paper bj' O. J. Heinrich, on 
deep borings with a diamond drill, read 
before the American Institute of Mining 
Engineers, December 26, 1874. States that 
excellent coal in thick seams, exists in the 
Richmond coal field, Virginia, and also 
that the field has not been greatly dis- 
turbed. Describes a vein of natural coke 
or '"carbonite" 5 feet thick on the north 
side of the James. Remarks were also 
made by O. J. Heinrich and T. S. Hunt. 



CoBch'i f oal mine, Ta. Tbiekaess of ooal in (W. 

B. Rogers,*^ p. 58). 
CoTe,'Wettteld, Comu FomU foot prints at (E. 
Hitchcock, '58, pp. 50 et seq.). 
Fossil fuooid firom (E. Hitohoock, '41, p. 450, 

pi. 29). 
Report of the disooYory of foot prints at (K 
Hitchcock, '37). 
Coweta, Os. Brief accoont of trap dikes in ( Hen- 
. derson,- '85, p. 88). 
Trap dikes in (Longhridge, '84, p. 279). 
Cox'i eoal mine, Ta. Analysis of coal Anom (Mac- 

farlane, '77, p. 515). 
Cox iron mine. Pa. Description of (d'InvillieTS, 

'86, p. 1504-1506). 
C0ZZEN8, I88ACHAB. 184t. 

A geological history of Manhattan or New 

York island [etc., etc.] 
New York, pp. 1-114, pb». 1-9. 
Describes the trap and associated sedimentary 
rocks on the west side of the Hudson, near 
New York city. 
Cranberry point, N. 8. Relation of trap, con- 
glomerate, and sandstone at (Gresn^r, '43). 
Cranche's colliery, Ta. Analysis of coal from 

(Clifford, '87. p. 10). 
Crane (U. 8. C. 8. statioB) N. of HonteUIr, N. J. 
Elevation of First mountain at (Cook, '82, 
p. 49). 
Crane's gap, N. J. Boundary of First mountain 
trap near (Cook, '68, p. 181). 
Dip at (Cook, '68, p. 195). 
Crapand, P. E. I. Description of fossil wood 
from (Dawson, '54). 
Silicified wood at (Dawson and Harrington. 
'71, p. 16). 
CREATH, A. 8. Analysis of limestone from 

Dillsburg, Pa. (Frazer, '76c, p. 63«). 
CBEDNER, HEBHAICN. 1866. 

Geognostische Skizze der Umgegend von New 

York. 
In Zeitsch. Deutsch. geoL GeselL, voL 17, pp. 

388-398, pL 13. 
Descril)es diorite dike west of New York, with 
an account of its composition, structure, 
extent, and contact with sandstone on the 
west. 

CREDNER, HERMANN. 1866. 

Geognostische Reiseskizzen aus New Bruns- 
wick in Nordamerika. 
Neues Jahrbuch, 1865, pp. 803-821. * 

Describes the rocks of Quaoo, New Bruns- 
wick, referring them to the Permian. 
States that the Triassic and Jurassic 
formations are not known in New Bruns- 
wick. 

CBEDNER, HERMANN. 1866. 

Geognostische Skizzen aus Virginia, Norda- 
merika. 

In Zeitsch. Deutsch. geoL Gesell., vol. 18, pp. 
77-85. 

Gives a brief description of CJlover hill coal 

basin, Virginia. Discuses differences of 

opinion as to the age of the coal and the 

impossibility of correlating with Suro- 

• pean formations. 
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CBEDNEB, HEBHANH. 1870. 

Die Kreide von New Jersey. 

In Zeitsch. Deutach. geol. Greeell., vol. 22, pp. 
191-251. 

Describes, incidentally, the Newark rooks in 
New Jersey and associated dikes and 
sheets of diorite and melaphyre, pp. 196' 
197. Copper at contact of red sandstone 
and the eruptive rocks, p. 197. Eelation 
of red sandstone to Cretaceous and under- 
lying gneiss, p. 200. 
CBEDNEB, HEBMANlf. 1871. 

Die Geognbsie and der Mineralreichthum des 
Alleghany Systems. 

In Petermann's Mitth., voL 17, 1871, pp. 41-50. 

Brief description of extent and character of 
the Newark system, pp. 44-45. 
Creek Company' s f oal mine, Ta. Analysis of coal 
from (Cliflford, '87, p. 10. Macfarlane, '77, 
p. 515. Williams, '83, p. 8^. 

Brief account of (Macfarlane, '77, p. 501 f. 

Character and efficiency of coal from (W. B. 
Johnson, '50, pp. 133-134, and table op. p. 
134). 

Depth of (W. B. Bogers, '435, p. 534). 

Fossil crustaceans firom (Jones, '62, p. 86). 

Notes on (Taylor, '35, p. 284). 

Thickness of coal in (Taylor, '35, p. 282). 

Trial of the coal of, for beating purposes (W. 
B. Johnson, '44, pp. 349-362). 
CBOSBT, W. 0. 1876. 

BeiM>rt on the geological map of Massachu- 
setts. 

Boston, pp. 1-52. 

Published nnder the direction of the Massa- 
chusetts Commission -to the Centennial 
Exposition. 

Contains a brief reference to the Newark sys- 
tem. The map has not been published. 
The copy exhibited at the Centennial Ex- 
hibition, I have been informed by Mr. 
Crosby, is now in the State house at Bos- 
ton. 
Crotoii, X. J. Dip in indurated shale near (Cook, 
'82, p. 27). 

Trap onterop near (Cilook, '82, p. 63). 
C'roveh's coal mine, Ta. Analysis of coal from 
(Macfarlane, '77, p. 515. Williams. '83, p. 
82). 

Notes on (Taylor, '35, p. 284). . 
Crouch and Snead's coal mine, Ya. Trial of the 
coal of, for heating purposes (W. R. John- 
son, '44, pp. 325,337,448). 
Cmataeeaiis, fossil. Footprints of (Agassiz, '58). 

Fodtprintaof, fW>m Connecticut valley (Dana, 
'58a. E. Hitchcock, '68, pp. 48, 147-160, 
pis. 25, 28-31, 49, 50. E. Hitchcock, '65. 
pp. 17-18, pl.^. Leidy, '68). 

From Newark system. B^hiarks on (H. D. 
Bogers, *58, vol. 2, p. 695). 

From North Carolina. Brief accx>nnt of 
(Emmons, '56, p. 323. Emmons. '57, pp. 
38-42. Emmons, '57, p. 1^). 

List of (Kerr, '76, p. 147). 

From Pennsylvania. Mention of (H. D. 
Bogers, '68, vol. 2, pp. 092-693. Wheatley, 
'61, p. 43. Wheatley, '61a). 



Crastareans, fossil— Continued. 

From Virginia (W. B. Rogers, '556). 

List of, after W. B. Rogers (Heinrich, '78, p. 

264). 
Of the Newark system. Brief discussion of 
(W. B. Rogers, '54). 
Crjrstal lake, N. J. Trap hill near (Cook, '82, p. 

49). 
Calpeper eonnty, Ta. "^ Character of conglomerate 
in (W. B. Rogers, '39, p. 72). 
Description of tlie Newark in (W. B. Rogers, 
'40, pp. 64-69). 
Calpeper court honse, Ta. Boundaries of the 
Newark near (W. B. Rogers, '40, p. 62). 
Description of conglomerate at (Fontaine, '79, 

p. 33). 
Detailed description of geology near (W. B. 

Rogers, '40, pp. 66, 67). 
Fossil crustaceans from (Jones, '62, p. 124). 
Cttlp's hill. Pa. Dolerite from near (Frazer, '76, 
pp. 160-161). 
Spe<;iraens of trap from (C. E. Hall, '78, pp. 
24-27). 
Cumberland Newark area, Ta. Position and brief 

description of (Fontaine, '83, pp. 4, 6-7). 
Cumberland county. Pa. Descripticm of stony 
ridge in (Gibson, '20). 
(Geological map of (Lesley, '80). 
Report on the geology of (Frazer, '77). 
Cumberland eonnty, Ta. Boundaries of the New- 
ark in (W. B. Rogers, '39, pp. 74, 76-77). 
Description of the geology of (W. B. Rogers, 

'39, pp. 77-81). 
Probability of finding coal in (W. B. Rogers, 

'39, p. 79). 
Section in (W. B. Rogers, '39, p. 80). 
CunlifTs coal mine, Ta. Notes on (Taylor, '35, p. 

284). 
Cnshetunk mountain, N. J. Description of (Cook, 
'82, pp. 64-65). 
Detailed description of (Darton, '90, pp. 62-65). 
Mention of trap conglomerate r.ear (Nason, 

'90). 
Origin of trap of (Darton, '89, p. 138). 
DADDOW, SAMUEL HARRIS. Cited on Rich- 
mond coal field (Clifford, '88). 
DADDOW, SAMUEL HARBIS, and BENJAMIN 
BANNAN. 1866. 

, Coal, iron, and oil [etc., etc.). 

Pottsville, Pa. Pp. 1-808, and map. 
Contains an account of the coal fields of east- 
em Virginia and of North Carolina, pp. 
393-406. 
Dalla's bridge, Ta. Boundary of Newark near 

(Heinrich, '78. p. 238). 
DANA, EDWARD S. 1872. 

On the datholite from Bergen hill. New Jersey. 
In Am. Jour. Sci., 3d ser., vol. 4, pp. 16-22, pi. 1. 
Abstract in Neues Jahrbuch, 1872. {ip. 643- 
644. 
DANA, EDWARD S. IH76. 

Trap rocks of the Conn<icticut valley. 
In Am. Assoc. Adv. St;i., Proc, vol. 23, mcc- 

tion B, pp. 45-47. 
Abstract in Am. Jour. Sci., 3d sor., vol.8, pp. 
390-392; and in Neues Jahrbuch, 1875, p. 
427. 
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DAXA, EDWARD 8.— Continued. 

A preliminary microHcopic examination of 
trap rock fh>m more than a hun<Uvd locali- 
ties. 

DANA, EDWABD 8. 1877. 

On the occurrence of garnets with the trap of 
New Haven, Conn. 

In Am. Jour. Sci., 3d sor., vol. 14, pp. 215-218. 

Describes the occurrence of garnets in the 
trap of West rock, East rock, and Mill 
rock, Conn. 
DANA, EDWABD 8. Cited as to the composition 
of trap rocks (AV. M. Davis, '83, p. 284). 

Cited on the optical pro|>erties of trap from 
Connecticut (Frazcr. '75ft). 

Cited ou the trap rocks of Connecticut (Hovey, 
'89, pp. 364-368). 

Cited on trap (dolerit**) in the Conne<*ti<*ut 
valley (IddingH, '86, ]>. 331). 

Cited on tufaceous ronglomerate in Massa- 
chusetts {W. M. Davis, '83, p. 263). 
DANA, JAMES D. 1848. 

Ou the analogies l>otween the modem igneous 
rocks and the so-called Primary forma- 
tions, and the nietiimorphic changes pro 
duced by heat in associated sedimentary 
deposits. 

In Am. Jour. Sci., vol. 45, pp. 104-122. 

Cites K. D. Rogers in reference in contact 
metamorphisni at Rocky Hill, X. J., pp. 
113-115. 

DANA, JAMES D. 1846. 

Origin of the constituent and adventitious 

minerals of trap and the allied ro<*ks. 
In Am. Jour. Sci., vol. 49, pp. 49-64. 
Published also in Am. Assoc. Geol. and Nat., 

Proc., 6th meeting, pp. 26-28. 
Abstract in Neues Jahrbuch, 1847, pp. 218-223. 
Considers the ''essential constituents of 
modern plutmiic rocks" and "minerals 
occupying cavities and seams in amygda- 
loidal trap or basalt." 
DANA, JAMES D. 1845a. 

On the minerals of trap and the allied rocks. 
In Am. Assoc. Geol. and Nat., Proc, 6th meet- 
ing, pp. 26-28. 
Published also in Am. Jour. Sci., vol. 49, pp. 

49-64. 
Discusses the origin of adventitious and sec- 
ondary minerals in trap rocks. 
DANA, JAMES D. 1847. 

On the origin of continents. 
In Am. Jour. Sci., 3d ser., vol. 3, pp. 94-100. 
Brief statement of a hypothesis to the effect 
that the trap dikes of the Newark system i 
may be a result of contraction subsequent j 
to the Carboniferous, pp. 99-100. 
DANA, JAMES D. , 1847a. 

Origin of the grand outline features of the 

earth. 
In Am. Jour. Sci., 2d ser., vol. 3, pp. 381-398. 
The trap ridges of tlie Connecticut valley are 
referred to as illustrating the view that ; 
certain grand features of the earth's sur- 
face have resulted from fissures, pp. 391- 
392. 



DANA, JAMES D. 1847b. 

[Note on pbalangial impreaaions in fossil foot- 

printft.] 
See Silliman, Silliman, jr., and Dana, 1847. 
DANA, JAMES D. I847e. 

[Note on] Omithichnites. 
See Silliman and Dana, 1847. 
DANA, [J. D.] 1866. 

[ A note relating to a new fossil plant from the 

Connecticut valley sandstone.] 
In Boston Soc. Nat Hist., Proc., voL 6, p. 212. 
Brief reference to a letter relating to the find- 
ing of a specimen of Clathropteris in the 
sandstone of the Connecticut valley. 
DANA, J. D. 1866. 

On American geological history: Address be- 
fore the American Association for the ad- 
vancement of Science. August, 1855. 
In Am. Jour. Sci., 2d ser., vol. 22, pp. 305-334. 
Published also in Am. Assoc. Adv. Sci., 
Proc., vol. 9, pp. 1-36. 
States briefly the leading facts concerning the 
distribution, thickness, mode of formation, 
and geological position of the Newark 
system, pp. 321-323. A brief abstract is 
also given of the conclusions of previous 
writers in reference to the age of the de- 
posits in question, footnote p. 322. 
DANA, JAMES D. 186te. 

Plan of development in the geological history 

of North Americ-a. 
In Am. Assoc. Adv. Sci., Proc., vol. 10, 1857, 

pt. 2, pp. 1-18, and a map op. p. 9. 
('ontains a brief reference to the position of 
the eastern continental margin during 
the Newark ])eriod, p. 11. 
DANA, JAMES D. 1867. 

Additional remarks [on E. Emmons' geolog- 
ical report of the midland counties of 
North Carolina]. 
In Am. Jour. Sci., 2d ser., vol. 24, pp. 429-430. 
Remarks on the determination of the geolog- 
i<'al ppsition of the Newark system. 
DANA, JAMES D. 1868. 

[Note <m a supfMised fossil insect from Tur- 
ner Fall.^, Mass.] 
In Ichnology of New England, by Edward 

Hitchcock, pp. 7-8. 
Gives a brief description of a supposed fossil 
insect from the Connecticut valley sand- 
stone, subsequently named Mormolueoides 
articulatus by Hitchcock. 
DANA, JAMES D. 1858»« 

[Note on supposed crustacean tracks in Con- 
necticut valley sandstone.] 
In Ichnology of New England, by Edwaid 

Hitchcock, p. 165. 

An extract from a letter referring to certain 

drawings o^ footprints, supposed to have 

be'en made by crustaceans. 

DANA, JAMES D. 1869. 

Reply to Prof. Agassiz on Marcou's Greology 

of North America. 
In Am. Jour. Sci., 2d ser., vol.27, pp. 137-140. 
Reprinted in "Reply to the criticisms of 
James D. Dana" by Jules Haroon, Zu- 
rich, 1859, pp. 30-35. 
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DANA, J. D. 1868. 

Foeail larvaB in the Connecticut river sand- 
stone. 

In Am. Jour. Sci., 2d. ser., vol. 33, pp. 451-452. 

Quotes the opinion of John Le Conte in pefer- 
ence to the nature of the fossil in question. 

DANA, J. D. ' 1865. 

[A letter relating to the footprints from the 
Connecticut valley described by Edward 
Hitchcock.] 

In supplement to the Ichnology of "New Eng- 
land, by Edward Hitchcock, pp. 3^-34. 

Contains statements in reference to the char- 
acter of the footprint animals. 

DANA, JAMES D. 1870. 

Excursion to the Hanging hills of Meriden 

[Connecticut]. 
In history of Wallingford, Conn, [etc., etc.], 

by C H. S. Davis, Meriden, Conn., pp. 

53-56. 
A popular account of the leading geological 

featnnes of the region about Meriden, 

Conn. 

DANA, JAMES D. 1871. 

On the geology of the New Haven region, with 
special reference to the origin of some of 
its topographical features. 

In Connecticut Acad. Sci., Trans., vol. 2. pp. 
45-112, and map. 

Describes the topography of the region about 
"New Haven, Conn., and discusses briefly 
its relation to pre-Tertiary geology, pp. 
45-47. 

DANA, JAMES D. 1871a. 

[Review of '' Historical. notes on the earth- 
quakes of New England, 1838-1839, by 
William T.Brigham."] 

In Am. Jour. Sci., 3d ser., vol. 1, pp. 304-305. 

Percival's .. determination of the intrusive 
character of the trap rocks of the Connec- 
ticut valley upheld. The eruptions were 
in all cases through fissures. An outcrop 
N>f ''scoria'* near Durham, Conn., shown 
to be scoriform sandstone. No eruptions 
since the Mesozoic, p. 305. 

DANA, JAMES D. 1871b. 

[On the presence of albite and orthoclase in 
the UTewark sandstone of New Jersey and 
Connecticut.] 

In Am. Jour. Sci., 3d ser., vol. 2, pp. 45&-460. 

A notice of a pai)er by P. Schweitzer relating 
to the mineralogical composition of cer- 
tain sandstones in New Jersey, in the 
Am. Chemist, July, 1871; see also Am. 
Jour. Sci., 3d ser., vol. 3, p. 57. 

D[ANA,] JAMES D. 1872. 

[Note on the character of the trap of the Pali- 
sades, N. J., and of trap near New Haven, 
Conn.] 

In Am. Jour. Sci., 3d ser., vol. 4, p. 237. 

Review of a paper by Henry "Wurtz, on the 
rocks of the Palisades, N. J. Compares 
the trap of the Palisades with similar trap 
in Connecticut. 



DANA, JAMES D. 1878. 

On some results of the earth's contraction 
from cooling, including a discussion of 
the origin of mountains, and the nature 
of the earth's interior. ' 

In Am. Jour. Sci., 3d ser., vol. 5, pp. 423-433, 
vol. 6, pp. 6-14, 104-116, 161-172. 

Refers to the Newark system in illustration 
of various points in the discussion men- 
tioned, vol. 5, pp. 427, 430-431, 432, 437; 
vol. 6, pp. 8, 9, 106, 108, 114. 
DANA, JAMES D. 1874. 

Text-book of Greology [etc.]. 

New York and Chicago, 12mo., 2d ed., pp. i- 
vii, 1-358. 

The condensed account of the Triassic and 
Jurassic systems contained in this text- 
book is essentially the same as is given 
in the Manual of Geology by the same 
author, to which references have been 
given in this index. 
DANA, JAMES D. 1876. 

Manual of Greolog>'. 

New York, rev. ed., pp. i-xvi, 1-828, plate 
and map. 

1st ed. Philadelphia, 1869, pp. i-xvi, 1-800, 
plate and map. 

Contains a condense<l summary of observa- 
tions concerning the Newark system. 

DANA, JAMES D. 1876a. 

On southern New England during the melt- 
ing of the great glacier. 

In Am. Jour. Sci., 3d ser., vol. 10, pp. 168- 
183, 280-283, 353-357, 409-438, 497-508. 

Contains a brief statement in reference to the 
main topographic features of the Newark 
sandstone and trap in the vicinity of New 
Haven, Conn., pp. 170-171. Considers 
that the Connecticut valley was an 
estuary during the Newark period, p. 
497. Describes the general togography of 
the valley, and origin of the trap ridge, 
character of drainage, etc., pp. 497-602. 

D[ANA], J[AMES] D. 1878. 

On "indurated bitumen" in cavities in the 
trap of the Connecticut valley. From 
the report on the geology of Connecticut 
by Dr. J. G. Percival. 

In Am. Jour. Sci., 3d ser., vol. 16, pp. 130-132. 

Presents several extracts from the report 

mentioned in reference to the occurrence 

of a solid hydrocarbon in the eruptive 

rocks of Connecticut. 

[DANA], J. D. 1879. 

[Review of] the physical history of the Tri- 
assic formation of New Jersey and the 
Connecticut valley by I. C. Russell. 

In Am. Jour. Sci., 3d ser., vol. 17, pp. 328- 
330. 

Reviews the hypotheses proposed in the 
paper referred to and advances arguments 
which oppose them. 

DANA, JAMES D. 1880,1881. 

On the geological relations of the limestone 
belt« of Westchester county. New York. 
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DANA, JAMES D.— Continued. 

In Am. Jour. Sci., 3d ser.. vol. 20, pp. 21-32, 
194-220, 359-375, 450-456; vol. 21, pp. 425- 
443; vol. 22, pp. 103-119, 313-315,327-435. 
Contains a map of Stony Point, N. T., 
sliowing approximate junction of Newark 
Hystem and the Cortland series, and also 
?, note in reference to the beds beneath 
the Newark conglomerate at the same 
locaUty, vol. 22, pp. 112, 113. 

D[ANA], J[AME8] D. 1881. . 

[Review of a paper by G. W: Hawes, on 
Doleryte (trap) of the Newark system.] 

In Am. Joor. Sci., 3d ser., vol. 22, pp. 230- 
233. 

DiscnsHes the chemical and mineralogical 
composition of trap rocks from New Jer- 
sey and the (>onnecticut valley. 

D[ANA], J[AMES] D. 1888. 

The origin of the Jura- Trias of eastern North 
America. 

In Am. Jour. Sci., 3d ser., vol. 25, pp. 383- 
386. 

Notices briefly certain conclusions in refer- 
ence to the former extent of the Newark 
system, published in the annual report of 
the state geologist of New Jersey for 
1882, and presents a number of observa- 
tions and theoreticHl considerations, with 
the view of showing that the rocks re- 
ferred to were formed in various detached 
areas, at the mouths of rivers which were 
flooded owing to the prevalence of a cold 
climate similar to that which prevaled 
over the same region during the Pleisto- 
cene glacial epoch. 

DANA, J[AME8] D. 1889. 

Areas of continental progress in North 
America, and the influence of the condi- 
tions of these areas on the work carried 
forward within them. 

In Geol. Soc. Am., Bull., vol. 1, pp. 36-48. 

Refers to thick deposits of Newark strata in 
the southern half of the Connecticut 
valley, p. 38. 

D[ANA], J[AMES] D. 1890. 

[A review of a paper by I. C. Russell on the 

"Subaerial decay of rocks and origin of 

the red color of certain formations."] 
In Am. Jour. Sci., 3d ser., vol. 39, pp. 317-319. 
Discusses the origin of the prevailing red 

color of the sandstones and shales of the 

Newark system. 
DANA, JAHE8 D. 1890s. 

Long Island sound in the Quaternary era, 

with observations on the submarine Hnd- 

Hon river channel. 
In Am. Jour. Sci., 3d ser., vol. 40, pp. 425-437. 
Discusses the question of glaciation during 

the Newark period. Pp. 436-437. 



DANA, JAMES D. 



1891. 



Some of the features of nonvolcanic igneous 
ejections, as illustrated in the four 
"rocks" of the New Haven region, "West 
rock, Pine rock, Mill rock, and East rock. 



1>ANA, JAMES D.— Continned. 

In Am. Jour. Soi., 8d ser., vol. 48, pp. 79-110, 
pis. 2-7. 

Consists of a eritical study of the oharaoter 
of the Igneous ii^ections, by which the 
trap forming the rooks named was intro- 
duced among the inclosing sedimentary 
beds. The principal conclasions are: 

The igne#is eruptions took place after 
the tilting of the sedimentary beds in- 
closing them had been commenoed. 

The igneous material was not erupted 
at the surface, and it did not form over-> 
flow sheets. 

The igneous rocks were iiyected from 
below, and made space for tb^nselres by 
lifting the sedimentary beds, after the 
manner of laccolites. This took place at 
comparatively shallow depths. 

The course and dip of supplying fissures 
was not determined by the foliation or 
bedding of the schist ondemeath the 
sandstone. 

DANA,JAHE8D. 1881a. 

On Peroival's map of the Jura-Trias t«kp belts 
of central Connecticut, with observi^ions 
on the upturning, or mountain-making 
disturbances, of the formation. 

In Am. Jour. Soi., 3d ser., vol. 42, pp. 439-447, 
pi. 16. 

Presents facts which are thought to indicate 
that the trough in which the Newark 
rocks of the Connecticut valley area were 
deposited terminated at the south in what 
is now New Haven bay. Discusses the 
relative age of the trap ejections and the 
tilting of the inclosing sandstones, and the 
character of the mountain uplifts made at 
or near the close of the Newark jieriod. 
Discusses the probability of faolt planes 
being concerned in the monoclinal dip of 
the strata. Reproduces Percival's map of 
the southern portion of the Newark area 
of the Connecticut valley. 

DANA, J. D. Cited on cause of the tilting of the 
Newark (W. M. Davie, '83, p. 303). 

Cited on character of certain footprints frran 
Turner Falls, Mass. (Deane, '56). 

Cited on contact metamorphism ill Connecti- 
cut ("W. M. Davis, '83, pp. 300, 301). 

Cited on coprolites from the Connecticut val- 
ley (Lyell, '66, p. 455y. 

Cited on curved form of certain trap ridges 
(W. M. Davis, '83, p. 307). 

Cited on diabases of the Newark system 
(Hawes, '82, p. 129). 

Cited on distribution of Newark areas (S. P. 
Merrill, '89, p. 446). 

fUted on eruption of trap iu Connecticut 
(Davis and Whittle, '89, p. 117). 

Cited on extent of the Connecticut valley 
area (Shaler, '84, p. 127). 

Cited on fossil footprints from the Connecti- 
cut valley (E. Hitchcock, '63, pp. 53, 65- 
57), 



BUfiSBLL-l 



LITERATURE. 



177 



DA^, J. D.— Ck)ntiiuied. 

Cited on intrusive trap sheets in Connectieat 

(W. M. Davis, '83, p. 294). 
Cited on Marcou's geologicaL map of North 

America (Maroon, '59). 
Cited on mode of deposition of the Newark 

rocks of Pennsylvania (Frazer, '77c, p. 

653). 
Cited on Monnolucoide* artieulattig (Scudder, 

'84, p. 431). 
Cited on origin of Newark estuaries (W. M. 

Davis, '83, p. 282). 
Cited on origin of the red color of the New- 
ark sandstone (Kussell, '89, p. 49). 
Cited on origin of the trap rock of Couuecti* 

cut (Hovey, '89, p. 376). 
Cited on relation of trap and sandstone in 

Massachusetts (TV. M. Davis, '83, p. 286). 
Cited on similarity in the trap rocks from 

Nova Scotia to South Carolina (How, '75, 

vol. 1, p. 136). 
Cited on supposed fossil insect from Turner 

Falls, Mass. (E. Hitchcock, '58, p. 7). 
Cited on trap rock (S. P. Merrill, '89, pp. 433, 

434). 
Table of geological formations by (Macfarlane, 

'79, pp. 8, 50). 

DANA, SAMUEL L. [and EDWARD HITCH- 
COCK]. 1845. 

Analysis of ooprolites from the New Red 
sandstone of New England. 

In Am. Jour. Sci., vol. 48, pp. 46-60. 

Abstract in Neues Jahrbuch, 1848, pp. 368- 
369. 

Gives result of analyses, and also a discus- 
sion based on the same. 

DANBEBBT, CHARLES. 1899. 

Sketch of the geology of North America [etc., 

etc.]. 
OxfoTd:[England]. Pp. i-xviii, 1-73. 
Contains a brief sketch of the Connecticut 
vafley. Pp. 19-23. 
Danboro, Pa. Trap dikes near (Lewis, '85, p. 453) . 
Dan river uea. Brief account of (Emmons, '57, 
p. 4), 
Oal of. Brief account of (Patton, '88, p. 23). 

Dan river area, N. C. Brief description of (Kerr, 

'75, p. 141). 
Coal of (Kerr, '75, pp. 145, 295). 
Fossils of (Kerr, '75, p. 147). 
Section of (Emmons, '57, p. 12) . 
Section of Newark rocks in (Jones, '62, pp. 

89-90). 
Thickness of (Kerr, *75, p. 145). 
Dan river ares, Ya. Boundaries and area of 

(Heinrich, '78, pp. 237-239). 

Dan river coal field, N. C. Account of (McCehee, 

'83, pp. 75-77). 
Brief account of (Daddow and Bannan, '66, 

pp. 403-404. Emmons, '52, pp. 144-153. C. 

H. Hitchcock, '74. Kerr, '66, pp. 45-46. 

Le Conte, '82, pp. 457-459). 
Detailed-description of (Emmons, '56, pp. 254- 

261). 
Detailed report on (Chance, *85). 

BtiU.85 12 



Dan river coal field, N. C— 0)ntinued. 

Economic importance, age, extent, etc. (Mac- 
farlane, '77, pp. 526-528). 

History of the commercial development of 
(Chance, '85, pp. 23-24). 

Observations in (McLenahan, '52) . 

Section showint; age of (Emmons, '56, p. 273). 

Statintical account of 'Anonymous, '69, p. 
104). 

Dan rirer coal field, Va., and N. C. Brief tiocouut 
of (fieinrich, '78, pp. 283-289). 

Danville, Va. Boundary of the Newark near ( W. 
B. Rogers, '39, p. 76). 

Dark harbor, Grand Hanan island, N. B. Dip ot 

sandstone beneath trap at (Bailey, '72, 
p. 47). 

Darlington, If. J. Course of trap ridge near (Na. 
son, '89, p. 34). 
Trap hill near (Cook, '82, pp. 48, 49). 

Damley, P. E. I. Bemarks on structures neai 
(Bain and Dawson, '85, p. 156). 

Damley basin, P. E. I. Section at (Dawson anrt 
Harrington, '71, pp. 18, 19). 

DARTOxV, NELSON H. 1882. 

Notes on the "Weehawken tunnel [Bergen hill 
N. J.]. 

In New York Acad. Sci., Trans., vol. 1, 18W. 

1882, pp. 129-131. 

Describes certain minerals obtained from tho 
locality referred to. 

DARTON, NELSON H. 1882a. 

On a new locality for hayesine and its novel 

occurrence. 
• In Am. Jour. Sci., 3d ser., vol. 23, pp. 458-459. 

Abstract in Neues Jahrbuch, 1883 (2), p. l6l. 

Describes the occurrence of the mineral men- 
tioned at Bergen hill, N. J., and gives an 
analysis of it. 

DARTON, N. H. 1888. 

On the disintegrated sandstone at New Diu:- 

ham, N[ew] J[ersey]. 
In New York Acad. Sci., Trans., vol. 2, 1882, 

1883, pp. 117-119. 

Describes an exposure of disintegrated sand- 
stone at the west end of the Weehawken 
tunnel, Bergen hiU, N. J., and giA'es sev- 
eral analyses of the sandstone, together 
with an analysis of the trap of Bergen 
hill, against which it rests. 

DARTON, NELSON H. 1888a. 

On the indurated shales between Bergen hill 

and the Palisades, N. J. 
In the Scientific American supplement, vol. 

16, pp. 6513-6514. 
Describes in detail the structure at King 

Point near Hoboken, N. J. 

DARTON, NELSON H. 1885. 

On the occurrence of native silver in New 

Jersey. 
In Am. Jour. Sci., 3d ser., vol. 30, pp. 80-81. 
Describes the occurrence of native silver in 

the Bridgewater copper mine near Somer- 

ville, N. J. 
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DABTON, NEL80N H. 1889. 

On the great lava flows and intrnsivo trap 
sheets of the Kewark system in New 
Jersey. 

In Am. Jour. Sci., 3d ser., vol. 37, pp. 134-139. 

The observations recorded embrace the whole 
of the Newark area of New Jersey. Con- 
cludes that the l^^p ridges of New Jersey 
were formed in part by extrusive and in 
part by intrusive sheets. 

This is a preliminary publication of work re- 
ported more fully in TJ. S. Geol. Sturv., 
BuU. No. 65, 1890. 
DARTON, NELSON H. 1889a. 

North American Greology for 1886. 

In Smithsonian Inst., Ann. Kep. for year end- 
ing June 30, 1887, pp. 189-229. 

Contains a review of investigations made in 
the Newark system in 1886, pp. 199-200. 
DARTON, NELSON HORATIO. 1890. 

The relations of the traps of the Newark sys- 
tem in the New Jersey region. 

TJ. S. Geol. Surv., Bull. No. 67. 

CONTENTS. 

Page. 

Introduction 16 

"Watchung trap sheets .-. 16 

Structural relations in the "Watch- 

»ng region 16 

Mutual relations of the Watchung 

traps 18 

First and second "Watch un g traps . . 19 

General relations 19 

Thickness — faults 21 

Columnar structure 23 

Succession of sheets 24 

The surface of the trap slieets 
and their contact relations 

with the inclosing strata. . . 25 

Third Watchung trap 32 

General relations 32 

Thickness 33 

Kock structure 34 

Relations to the associated sedi- 

mentarj' rocks 34 

New Vernon trap 34 

New Germantown trap 36 

Palisade trap 37 

General relations 37 

Structural relations in the Pali- 
sade region 39 

Faults 41 

Thickness 44 

Kelations to underlying strata . 45 

Relations to overlying strata. . . 50 

Union hill trap 53 

Granton trap 54 

Snake hills trap 55 

Arlington traps 56 

Lawrence brook. Ten-mile run mount- 
ain, Rooky hill, Pennington mount- 
ain, Bald Pate, and Jericho hill 

traps 59 

Sourland mountain trap. 61 

Trap of Cushetunk and Round mount- 
ains 62 



DARTON, NELSON H0RATIO--Continiied. 

Small trap sheet« in the Raritan river 

region 66 

MartinDock 65 

New Brunswick 66 

Flemington 66 

Wertsville 67 

Neshanic 87 

Smaller trap masses of the Delaware 

river region 68 

Point Pleasant 68 

Belle mountain 68 

Brookville 69 

Black well mills 69 

Hac.kensack 7t) 

South Branch 70 

Three Bridges 70 

Stanton station 70 

Summary 70 

Bibliography 74 

Index 80 

DARTON, NELSON HORATIO. Cit«d on fonlts 
in the Newark rocks of New Jersey 
(Cook, '89, p. 14). 
Cited on the structure of the Newark syst^n 
(Cook, '87). 

DARTON, NELSON H. and J. S. DILLER. 1890. 

Gn the occurrence of basaltic dikes in the 
Upper Paleozoic stories in central Appala- 
chian region. 

In Am. Jour. Sci., 3d ser., vol. 39, pp. 260-271. 

Describes dikes of trap near Staunton, Va., 
M'hich probably belong to system of dikes 
so largely developed in the Newark. 

Petrographic notes by J. S. Diller. 
Dauphin County, Pa. Brief report on (Lesley, 
'85, pp. XLV, XL VI, pi. 22). 

Description of tlie Conewago hills in (Gib- 
son, '20). 

Davidson mill, N.* J. Altered shale near (Cook, 

'68, pp. 213-214. Cook, '83, p. 23). 
Altered shale near, used for building (Cook, 

'81, p. 55). 
Trap boundary at (Cook, '68, p. 189). 
DATiS, CHARLES HENRY STANLEY. 1870. 

[A sketch of the geology in the vicinity of 

Meriden, Conn.) 
In history of AVallingford, Conn, [etc., etc.], 

by C. H. S. Davis, Meriden, Conn., pp. 

36-53. 
A popular sketch of the '• physical history, 

geology, mineralogy, and mines " of the 

region mentioned. 

DATIS, CHA8. H. 8. 1887. 

The Catopterus gracUia. 

In Meriden Sci. Assoc, Proc. and Trans., 
vol. 2, 1885-1886, pp. 19-22. 

Contains an account of the occurrence of 
fossil fishes at Little Falls (Conn.), and 
a description of Catopterus gracUU. 
DATIS, W. M. 1881. 

Illustrations of the earth's surface. Glajoiers. ■ 
Boston, folio, pp. 95-96., 

See Shaler and Davis. 
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BATIS, W. M. 1H82. 

Brief notice of observationii on the TriaHHic 
trap rocka of Massachuaett-H, (Connecti- 
cut, and New Jersey. 

In Am. Jour. Sci., 3d ser., vol. 24, ])p. 345- 
349. 

Abstract in Neuea Jahrbuch, 1884, pp. 231- 
232. 

Anawountof a recent examination of the 
trap ridges in the regions referred to, with 
references to certain hypothesis projwsed 
by previous writers concerning the origin 
of trap sheets, and the dip of the asso- 
ciated sedimentary bwls. An announce- 
ment is made of new generalizations and 
hypothesis to account for the phenomena 
observed. 
DAVIS, WILLUM X0RBI8. 18S2a. 

The structural value of the trap ridges of the 
Connecticut valley. 

Ill Boston Soc. Nat. Hist., Proc., vol. 22, pp. 
116-124. 

^lentions the geographical extent of the New- 
ark system. Considers the hyiiotheses 
that have been advanced to account for 
the uniform dip observe*] in certain of the 
Newark areas, and also the hyiwtheses 
■ cfmceming the former extent, especially 
of the Connecticut valley sandstone bed 
of the similar formation in New Jersey. 
Eeasonsare given for believing that many 
of the trap sheets of the Connecticut 
valley and of New Jersey are contempora- 
nAus overflows and that they aflFord 
evidence of faulting and folding. 
DAYIS, WILLIAM H0BRI8. 1888. 

On the relations of the Triassic traps and 
sandstones of the eastern United States. 

In Mnseum of Comp. Zool., Bull., vol. 7, 
1880-1884, pp. 249-309, pi. 9-11. 

Reviewed by J. D. Dana Hi Am. Jour. Sci., 
3d ser., vol. 25, pp. 474-475; and by G. H-. 
Cook in Ann. Rep. Geol. of New Jersey, 
1883. 

AT)Btract in Science, vol. 1, p. 430; also in 
Neues Jahrbuch, 1884, pp. 230-232. 

CONTENl'8. 

Page. 

Introiluction '. 249-250 

Bibliography 2.'i0-258 

Observations on the Jura-Trias of the 
Connecticut valley and New 

Jersey 258-279 

Nomenclature 258-259 

Turner Falls, Mass 259-261 

Mount Tom, Mass 261-263 

West Springfield, Mass 263-264 

Beckley, Conn 264-265 

Meriden, Conn 285-266 

Wallingford, Conn 266-267 

New Haven, Conn 267-269 

Fort Lee and Englewood, N. J . . . 269-270 

Weehawken, N. J 270-271 

Jersey City, N.J 270-272 

Paterson and Little Falls, N. J. . 272-274 
Feltrille, N. J 274-275 



DAVIS, WILLIAM MORRIS— Continued. 
ObHervatioiis on the Jura-Trias of the 
Connecticut valley and New 
Jersey — Continued. Page. 

Martin Dock, N. J 276-277 

Lambertville, N.J 278-279 

Brief statementof former views, with 

a pictorial supplement (pi. 9) . 279-281 
General discussion: 

Origin of the Triassic estuaries.. 282 
Origin and deposition of the Tri- 
assic strata 283-284 

Composition of the trap 284 

Relation of the trap and sand- 
stone 284-291 

Trap dikes 291-293 

Intruded trap sheets 293-297 

Overflow trap sheets 297-300 

Effect of the trap on the sand- 
stone 300-302 

Tilting of the sandstone and trap . 302-307 

First theory 302-303 

Second theory 303 

Third theory 303-304 

Fourth theorj- 304-307 

Summary 307-308 

Ex'planation of ])late8 309 

DATIS, WILLIAM MORRIS. 1886. 

The structure of the Triassic formation of 
the Connecticut valley. 

In Am. Jour. Sci., 3d ser., vol. 32, pp. 342-352. 

Reviews several hypotheses that have been 
advanc/ed to account for the uniform 
easterly dip of the rocks of the Connecti- 
cut valley. Presents the results of exact 
observation in the same region, and ad- 
vances a new hypothesis to account for 
the monoclinal structure in question. 

DATLS, WILLIAM MORRIS. 1888. 

The structure of the Triassic formation of 

the Connecticut valley. 
In Seventh Ann. Rep., IT. S. Geol. Survey, 

1885-1886, pp. 455-490, pi. 52. 
Notice in Am. Grool., vol. 4, pp. 112-113. 

CONTENTS. 

Pago. 

I. The conditions of the accumulation 461 

Original area of deposit 461 

Igneous rocks 462 

Dikes 463 

Intrusive sheets 463 

Overflow sheets 464 

Structural significance of overflows 466 

Sequence and thickness of the Triassic 

series 467 

Main trap overflow 467 

Anterior trap overflow 468 

Limestone 468 

Posterior trap overflow 468 

TheSouthbury-AVoodbury Triassic are* 468 

II. The structure of the formation 469 

Greneral attitude 469 

Classes of faults 469 

Oblique faults 469 

Strike faults 471 
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DATI8, WILLIAM NO BBI8— Continued. 

II. The stmcture of the formation— 

Continned. Paf?e. 

Marginal faults 474 

systematic arrangement of faults. . . 474 

Fault^t witli reversed throw 477 

Folds of the crescentic ridges 477 

Summary of structure to be ac- 
counted for 481 

III. Mechanic^ origin of the Triassic- 

monocline 481 

Conditions of the problem 481 

Oblique deposition 481 

Contemporaneous disturbance 482 

Disturbance by intrusion 482 

General tilting and faulting. . . 483 
Relation of several Triassic 

areas 483 

Character of the disturbing 

force 484 

Action of compression on tilted 

schists 485 

Formation of the faulted Triassic 

monocline .^ 486 

Origin of the crescentic ridges 488 

Faults with reversed throw . . . 489 

Some uf the conclusions in reference to the 

origin ot certain trap sheets in southern 

Connecticut, expressed in this ])ap^r, are 

controverted by E. O. Hovey, '89. 

DATI8, W. M. 18(Ma. 

Kemarks ou the miHshanical origin uf the 
Triassic monuclinal in the Connt^cticut 
valley. 

In Proc. Boston Soc. Nat. Hist., vol. 23, pj). 
339-341. 

Abstract in Am. Assoc. Adv. Sci., Pro<r., vol. 
35, pp. 224-227. 

Abstract of a paper, the substance of which 
is contained in "The Structure of the 
Triassic formation of the Connecticut 
valley." U. S. Geol. Surv., Seventh 
Ann. Rep., 188J-1886, pp. 455-490. De- 
scribes the prevailing structure of the 
sandstone of the Connecticut valley, and 
proposes an eisplanation of their mono- 
clinal structure. 

DAVIS, W. M. 1888b*. 

The topographical map of New Jersey. 

In Science, vol. 12, pp. 206-207. 

In describing the topographic map published 
by the New Jersey geological survey 
the topography of the Newark area is 
briefly referred to, and suggestions made 
as to its origin. 

DAYIS, WILLIAM MORRIS. 1889. 

The faults in the Triassic formation near 
Meriden, Conn. A week's work in the 
Harvard summer school of geology. 

In Museum Comp. Zool., Harvard College, 
Bull., vol. 16, pp. 61-87, pis. 1-5. 

A detailed study of the geological structure 
near Meriden. The divisions of the es- 
say ar»': Cross-section of Lamentation 
mountain, pp. 61-64; cross-section of 



DAYIS, WILLIAM M0RBI8— Continiied. 

Shuttle meadow, pp. 64-60; the great 
fault west of Lamentation moiuit«inf pp. 
09-73; faults north of Lamentfttion moon- 
tain, pp. 73-76; faults in the Hanging 
hills, pp. 76-82, and north of Weat peak, 
pp. 82-85; review, pp. 85^. Illnstrated 
by sketch maps, views, and sections. 

DAVIS, WILLIAM MORRIS. 1889t. 

The rivers and valleys of Pennsylvania. 
In Nat. Geol. Mag., vol. 1, pp. 18S-253. 
Notice in Am. Geol., vol. 5, p. 60. 

In discussing the origin of the relief of east- 
em Pennsylvania the denudation that 
preceded the deposition of the Newark 
system is referred to, and also the manner 
in which the ISewark rocks were depos- 
ited. The origin of the monoclinal stmc- 
ture of the Newark system iu New Jersey 
and Pennsylvania is briefly considered, as 
is also the denudation that preceded tlie 
deposition of the next succeeding system, 
pp. 194^198, 229-236. General distribution 
of high and low land and drainage in 
early Jurassic time is indicated on p. 233. 

DAVIS, WILLIAM MORRIS. 1889b. 

The ash bed at Meriden and its structural re- 
lations. 

In Meriden Sci. Ass.. Proc. and Trans., vol. 
3, 1887-1888, pp. 23-30. 

Contains an account of an ash bed near Meri- 
den, Conn., and a discussion o^the struc- 
ture of the Newark system of the Con- 
necticut valley. 

DAVIS, W. M. 1889c 

Topographical development of the Triassic 
formation of the Connecticut valley. 

In Am. Jour. Sci., 3d ser., vol. 37, pp. 423-434. 

Itinerary of Harvard summer school of geol- 
ogy : Faults in the Meriden region ; cross- 
section of the district; means of detect- 
ing the unfaulted sequence of Triassic 
beds; mechanism of monoclinal faulting; 
topographical development of the Triassic 
belt; mitial constructional stages repre- 
sented by the faulted blocks of southern 
Idaho. [Oregon]. Mountain ranges of 
the Great Basin, equivalent to a later Ju- 
rassic stage; the whole region Uase-lev- 
eled in late Cretaceous time ; the present 
valley worn in the Cretaceous base-level 
plain after its elevation. 

Poly genetic topography: The origin of the 
Connecticut river outlet via Middletown. 
The Connecticut river was originally 
consequent on the monoclinal faulting, 
and still persists near the course then 
taken, but has entered a second cycle of 
life as a result of the elevation of the 
lowland that was produced in the first 
cycle. 

DAVIS, W. M. 1890. 

[Filling of fissures from above.] 

In Geol. Soc. Am., Bull., vol. 1, p. 442^ 
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DATIS, W. M.— Continued. 

In discassing a paper on saadHtone dikes, by 
J. S. Diller, Davis describes certain fis- 
sures in trap at Meriden, Conn., which 
were filled Irom above. 

DAVIS, WILLIAM N0RBI8. 1891. 

The lost volcanoes of Connecticut. 

In Pop. Sci. Mo., vol. 40, pp. 221-235. 

Contains a popular account of certain be<ls of 
volcanic ash near Meriden, Conn., and 
shows that the ash was probably extruded 
from volcanoes that have since been re- 
moved by erosion. 
DAYIS, W. H. Cited on the absence of contact 
metamorphism at Feltville, N. J. (Barton, 
•89, p. 135). 

DAYIS, WILLIAM MORRIS. Cited on the faults 
in the Newark rocks of New Jersey 
(Cook, '89, p. 14). 

Cited on the geology of Connecticut (Hovey, 
'89). 

Cited on metamorphism (Russell, '89, p. 50). 

C!ited on the origin of the trap hills of Con- 
necticut, etc. (Chapin, '87, p. 26). 

Cited on the origin of the trap of Connecticut 
(Hovey, '89, pp. 375-376). 

Cited on the origin of trap sheets near Meri- 
den, Conn. (Nason, '89, p. 66). 

Cited on the structure of the Newark system 

(Newberry, '88, pp. 6-7). 
. Cited on tbo structure of the Newark system 
in the Connecticut valley (Chapin, '89). 

Cited on the structure of the Newark system 
and the origin of its trap sheets (Cook, 
•87). 

C'ited on trap at Feltville, N. J. (Darton, '90, 
p. 26). 

Cited on the trap rocks of Connecticut (Mars- 
ters, '90). 

DAYIS, W. M., and S. WARD LOPER. ^891. 

Two belts of fossiliferous black shale in the 

Triassic formation of Connecticut. 
In Geol. Soc. Am., Bull., vol. 2, pp. 415-430. 

CONTENTS. 

Page. 
I. Introductory statement, by W. M. 

Davis 415 

Previous studies 415 

Structure of the Triassic formation 

about Meriden 416 

- Origin of the deposits » . . 416 

Formation of the trap sheets 41 7 

Deformation 418 

Subsequent degradation 419 

Topographic expression of structure. 419 
Verification of inferences as to struc- 
ture 421 

n. Fossils of the anterior and posterior 

shales, by S. "Ward Loper 425 

The area examined 425 

The localities explored 426 

Anterior shales 426 

Posterior shales 427 

Species collected 428 

Distributioii of species 429 



DAYIS, W. M., and S. WARD LOPERr-Cont'd. 
II. Fossils of the anterior and posterior 

shales, etc.— Continued. Page. 

Results 430 

Discussion 430 

DAYIS, W. M., and CHARLES LIYT WHIT- 
TLE. 1889. 
The intrusive and extrusive trap sheets of the 
Connecticut valley. 

In Mus. Comp. Zool., Bull. Harvanl College, 
vol. 16, pp. 99-138, pi. 1-5. 

CONTENTS. 

Page. 

Introduction 99-100 

Means of distinguishing intrusions 

and extrusions 100-104 

General features of intrusive and ex- 
trusive sheets in Connecticut 105-115 

Group 1. "Western trap ridges (Con- 
necticut and New Jersey) 105-107 

Group 2. Eastern trap ridges* 107-115 

Special account of the more important 

localities in Connecticut : 
Roaring Brook, Gaylord's mountain. 116-118 
The ash-bed in the Lamentation' ante- 
rior 118-120 

Hartlord city quarry 120-122 

Saltonstall mountain 122-127 

Meriden quarry 127-133 

TarifltViUe 133-135 

Conclusion 135-136 

DAYIS, W. M., and J. WALTER WOOD. 1889. 
The geographic development of northern 

New Jersey. 
In Boston Soc. Nat. Hist., Proc, vol. 24, pp. 

365-423. 
Describes the efl'ect of erosion on the Newark 
rocks of New Jersey and endeavors to 
determine the geological history of the 
region from a study of its drainage. 
Given sections illustrating the structure 
of the Newark terrene. 
DaTisburg, Pa. Dolerite, etc., from (C. E. Hall, 

'78, p. 35). 
DAWSON, JOHN [WILLIAM]. 1845. 

On the newer coal formation of the eastern 
part of Nova Scotia. 

In London Geol. Soc, Quart. Jour., vol. 1, pp. 
322-330 and map. 

The Newark system about the east end of 
basin of mines (Cobdequid bay) is shown 
in a general way on the map accompany- 
ing this paper. 
DAWSON, JOHN WILLIAM. 1847. 

On the New Red sandstone of Nova Scotia. 

In London Geol. Soc, Quart. Jour., vol. 4, pp. 
50-59, pi. 5. 

Describes exposures of the Newark system 
about the shores of Minas basin and 
Cobdequid bay, Nova Scotia. Mentions 
the relation of the sedimentarj- to the 
igneous rocks associated with them, and 
discusses brietly the conditions under 
which the sandstones and shales were de- 
posited. The trap of Blomidon is con- 
sidered as extrusive. 
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DAWSON, J. W. 1848. 

On the coloring matter of red sandstoneA and 
of grayish and white beds associated with 
them. 

In London Geol. Soc., Quart. Jour., vol. 5. 1849, 
pp. 25-30. 

Describes red and gray sandstones in Nova 
Scotia, chiefly Carboniferons, and dis- 
cusses the origin of their colors. 
DAWSON, J. W. 1848a. 

A handbook of the geology and natnral his- 
tory of Nova Scotia. 

Pictou, Nova Scotia, 12mo. 

Not seen. 
DAWSON, JOHN WILLIAM. 1852. 

Additional notes on the red sandstones of 
Nova Scotia. 

In London Greol. Soo., Quart. Jour., vol. 8, pp. 
398-400. 

Describes sections near the mouth of Petite 

river, in which a marked uncouformit}- 

between Carboniferous and Newark rocks 

is expose<l 

DAWSON, J. W. 1858. 

Fossil saurian bones from Prince Edward 
island. 

In Am. Jour. Sci., 2d ser., vol. 16, p. 283. 

An abstract of an article ])ubliHhed in the 
'•Eastern Chronicle" of Nova Scotia, de- 
scribing the discovery of Bathygnathtit 
horealii, 
DAWSON, J. W. 1854. 

On fossil coniferous wood from Prince Ed- 
ward island. 

In Philadelphia Acad. Nat. Sci., Proc., vol. 7, 
pp. 63-64. 

Describes briefly the resemblance of certain 
rocks on Prince Edward islaud to the 
Newark system in Nova S(>otia, and 
records the results of a microscopical ex- 
amination of fossil wood from Gallas 
point. Des Sables, and other localities. 
DAWSON, J. W. 1864a. 

[On the discovery and geological age of 
Bathygnathus borealis from Prince Ed- 
ward island.] 

In Philadelphia Acad. Nat. Sci.. Jour., 2d ser., 
vol. 2, 1850-1854, pp. 329-330. 

Dertcribes the rocks in which the fossil men- 
tioned was found, and discusses their 
geological position. 
DAWSON, J. W. 1856. 

On the parallelism of the rock formations of 
Nova Scotia with those of other parts of 

America. 

In Am. Assoc. Adv. Sci., Proc, vol. 10, 1857, 
part 2, pp. 18-25, 

Indicates briefly some of the leading charac- 
teristics of the Newark system in Nova 
Scotia and Prince Edward island. Pp. 
ao, 21. 
DAWSON, JOHN WILLIAM. 1858. 

[A note relating to the age of the Newark 
system of North Carolina, Connecticut, 
etc., indicated by fossils obtained by E. 
Emmons in North Carolina.] 

In Canadian Nat., 1st ser., vol. 3, p. 80. 



DAWSON, JOHN WILLIAM— Continued. 

Discusses briefly the probable age of the New- 
ark system. 
DAWSON, J. V. 186S. 

[Note on fossil plants from St. John county, 
New Brunswick.] 

In Canadian Nat., vol. 8, pp. 250-260. 

Brief note on fossil wood from near Gardner's 
creek, New Brunswick. 
DAWSON, J. W. 1872. 

Notes on the geology of Prince Edward 
island, in the gulf of St. Lawrence. 

In Geol. Mag., vol. 9, pp. 203-200. 

This paper is essentiall}' an abstract <»f Daw- 
sou and Harrington's report on the geo- 
logical structure and mineral resourcee of 
Ihince Edwanl island. See Dawson and 
Harrington, 1871. 

DAWSON, J. W. 187««. 

[The physical geography of Prince Edward 
island.] 

In Canadian Nat., vol. 6, pp. 342-343. 

Mentions the occurrence of sandstone above 
the upper coal formation, in which fossil 
plants and reptilian remains occur, con- 
sidered of Triassic age. 

DAWSON, J. W. 1878. 

The story of the earth and man. 
New York, pi>. i-ix, 1-403, and 12 plates. 
Contains a popular account of the Ufe of the 
Mesozoic ages, pp. 188-233. 

DAWSON, JOHN WILLIAM. 1874. 

On the upi>er coal formation of eastern Nova 
Scotia and Prince Edward island in ita 
relation to the Permian. 

In London Geol. Soc., Quart. Jour., vol.30, 
pp. 209-219. 

The conformity of the Upper Carboniferous 
and HO-called Newark be<l8 on Prince 
Edward island is briefly stated, and also 
the evidence from fossil plants on which 
this generalization is mainly based. The 
views of Geinitz in reference to the Per- 
mian age of the newer red sandstone of 
Price Edward island are dissented from, 
pp. 209,210,217,218. 

DAWSON, J. W. 1874a. 

On the upper coal formation of eastern Nova 
Scotia and Prince Edward island, and ita 
relation to the Permian. 

In Geol. Mag., n. s., vol. 1. pp. 281-282. 

Stat^ that the Carboniferous of Prince 
Edward island is overlain, apparently 
comformably, by the Newark system. 

DAWSON [J. W.]. 1876. 

On the upper coal formation of eastern Nova 
Scotia and Prince Edward island, in its 
relation to the Permian. 

In Canadian Nat., vol. 7, n. s., pp. 303-304. 

From a study of the fossil plants contained 
in the younger sandst-<mes of Prince Ed- 
ward island the synchronism of these 
beds with the Permian of Europe is sug- 
gested. The name Permo-Carboniferoofl 
is proposed for these beds, which hereto- 
fore have been called Triaasic. 
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DAWSON, JOHN WILLIAM. 1878. 

Acadian Greology. The geological Htructiire, 

organic remains, and mineral reaoorces of 

!Nova Scotia, New BruDswick, and Prince 

Edward island. 

London, 3d <«!.. pp. i-xxvi, 1-687, pis. 1-9, and 

map, supplement, pp. 1-102, pi. 1. 
Second edition. London, 1868, pp. i-xxvi, 
1-694, pis. 1-9 and map. Pages and plates 
numbered the same as in 3d ed. 
The first e<lition bears the following title: 
Acadian Go«»logy : An account of the geo- 
logical structure and mineral resources 
of Nova Scotia. Edinburgh, 1855, 12 mo., 
pp. i-xii, 1-388, pis. 1-5 and map. 
Abstract in Noues Jahrbuc^h, 1855, pp. 333- 

337. 
Heviewed in Edinburgh New Philosophical 
Journal, n. s., vol. 2, 1853, pp. 380-392; 
alsb in Canadian Jour., n. s., vol. 1, pp. 
39-48. 
The following is a table of contents of the 
third edition so far as it relates to the 
Newark system : 

Pago. 
Table of geolo«{ical formations in the 
Canadian provinces, compared 
with those of Great Britain, 
United States, and Canada ... 19 

Newark system of Nova Scotia 88-108 

General description 86-87 

General account of sedimentary 

rocks 87 

General account of volcanic rocks . 87-88 
Description of outcrops near Truro 
and along the south side of 

Cobefiuid bay 88-90 

Description of outcrops from 

Blomidon to Briar island 00-98 

Description of ontcrops from 
Truro to cape DOr along the 
north side of Cobequid bay 
and Minas basin and chan- 
nel 99-108 

Newark system of New Brunswick. . 108-109 

Quaco head, description of 108-109 

Gardner's creek, description of. . . 109 

Salisbury cove, description of 109 

Fossil plants, description of 108-109 

Possible occurrence of coal 124 

Grand Manan island, description 

of, by A. E. Verrill. 679-680 

Lignite at Martin's he^ d (supple- 
ment) 99 

General remarks on the Newark of 
Nova Scotia and Now Bruns- 
wick 109-113 

Minerals of the Newark sandstone 

and trap 113-116 

Newark system of Prince Edward 

island 116-124 

Description of Prince Eilward 

island 116 

Age of sandstones 116-117 

Fossil plants (supplement, 30) . . . 1 17-118 
Fossil reptiles : 119-122 



DAW80X, JOHN iWILLUH— Continued. 

Newark system of l^ince Edward 

island— Continued. Page. 

Useftil minerals 123 

Soils 123 

Possible occurrence of coal 123-124 

Conformability of Newark and 

Carboniferous 123-124 

Sei>aration of Newark and Carbon- 
iferous areas (supplement) . . . 28-29 

Thickness (supplement) 29 

Sections (supplement) 31 

Passage of Newark into (Jarbon- 

iferous (supplemeut) 32,33 

DAW805,J0H.\ WILLIAM. 1878a. 

Supplement to the second edition of Acadian 
Geology, containing additional facts as to 
the geological structure, fossil remains, 
and mineral resources of Nova Scotia, New 
Brunswick, and Prince Edward island. 

In Acadian Geology, 3d ed., pp. 1-102, pL 1. 

Reviewed in Canadian Nat., vol. 8, pp. 472-475. 

This supplement is bound with the third 
edition of the Acadian Geology, and con- 
tains new observations relating to the 
classification of the rocks of Prince Ed- 
ward island, and indicates the difficulty 
of separating the Newark and Carbonifer- 
ous, pp. 28-31. The fossils of the Newark 
on Prince Edward island are briefly dis- 
cussed, p. 30. The occurrence of lignite 
at Martin's head, N. B., is noticed on p. 99. 
DAWSON, WILLIAM. 1886. 

Notes on the geology and fossil flora of Prince 
Edward island (see Bain and Dawson, 
1885). 

DAWSON, JOHN WILLIAM. 1887. 

Presidential address: Some points in which 

American geological science is indebted 

to Canada. 
In Canada Roy. Soc., Proc. and Trans., vol. 

4, sec. 4, 1886, pp. 1-8. 
Contains a brief historical reference to the 

study of the Newark system in Canada. 

DAWSON, J. WILLIAM. 1888. 

The geological history of plants. 

New York (The International Scientific Se- 
ries), pp. i-viii, 1-290. 

Contains a popular account of the early Me. 
sozoic floras, pp. 175-190. 

DAWSON, J. WILLIAM. 1888. 

On the Eozoic and Paleozoic rocks of the At- 
lantic coast of Canada in comparison with 
those of western Europe and of the in- 
terior of America. 

In Quart. Jour. Geol. Soc., London, vol. 44, pp. 
797-817. 

States briefly that the rocks of the Newark 
system in Canada resemble the Triassic 
rocks of Europ<^ They contain no im- 
portant niarint; limestones, and their fos- 
sils aie limited to a single Dinosaurian 
reptile and a few plants. The flora and 
land and fresh water faunas seem to have 
been of southern origin^ p. 815. 
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DAWSON [J. W.]. Cited m to tlio relationa of 

trap and sandstone in Xovu Scotia ( W. M. 

Diivia, '83, p. 286). 
Cit»d on the age of the Newark system (Lea, 

'58). 
Cit^il on the age of the red sandstone of Nova 

Scotiu (Jackson, '50, p. 338). 
Cited on the discovery of Bathygnathns on 

Prince £dward island (Owen, '76, p. 361). 
Cited on tlie g»K)loj;y of cajw Blomidon, N. S. 

(Marsters, '90). 
Cit«'d on the geology of Prince Edward island 

(Bam and Daw.Hon. *85, pp. 156. 1'tl). 
Cited on the overflow trap sheets in Xova 

Scotia (W. M. Davis, '83, p. 297). 
Cited on the tilting of sandstone and trap in 

Prince Edward island ( W. M. Davis, '83, 

p. 302). 
Cited on trap dikes in Prince Edward island 

(W. M. Davie, '83, p. 291). 
Notice of work done by, in Nova Scotia, etc. 

(Miller, 79-'81, vol. 2, i)p. 151, 152, 158-161, 

223). 

DAWSOX, JOHN WILLIAM, and B. J. HARRING- 
TON. 1871. 

Report on the geological structure and mineral 
resources of Prince Edward island. 

Montreal [Can.] : Pp. 1-51, pis. 1-3, together 
with a geological map (frontispiece) and 
one plate of sections. 

Abstract in Xeues Jahrbuch. 1872, pp. 439-441 ; 
also in Am. Jour. Sci., 3d ser., vol. 3, p. 222. 

Contains a description of the character and 
extent of the re<l saudotones, red and mot- 
tled clays, calcareous sandstones and con. 
glomerates, arenaceous limestones, dolo- 
mite and trap of the Newark system on 
Prince Edward island, pp. 13-22. Also 
a number of measured sections (pp. 33-34, 
and an account of the building stones and 
water supply. Analyses of limestones 
are given on page 41 , and an account of 
fossils, comprihing descriptions of fossil 
wood and fucoids ; and rt^marks on a rep- 
tile, Bathygnathu* horealis, pp. 45, 46. 

Nearly all of the rocks described in this re- 
port as Triassic have been referred to the 
Carboniferous by later observers. See 
supplement to the second edition of Aca- 
dian Geology, by J. "W. Dawson, London, 
1878, pp. 32-33; Geol. Surv. Canada, Rep. 
of Progress for 1882-1883-'84, p.l6K; and 
a note on the margin of map No. 5 S TV, 
which accompanies this report. 
Day's point, N. J. Dip at (Russell, '80, p. 47). 

Section at, showing junction of trap with sedi- 
mentary rocks beneath (Russell, '80, p. 47). 
Dead swamp, Conn. Description of trap ridges 

near (Percival, '42, p. 374). 
DEANE, JAMES. 1842. 

[Notice of the footprints of birds in the New j 
Red .sandstone of Ccmm^cticut.] ■ 

In Loudon Geol. Soc, Proc, vol. 4, p. 22. j 

Describes very briefly some newly found bird 
tracks, rain marks, and other impressions 
in the red sandstone of Connecticut. 



DEANE, JAMES. 184S. 

[A letter to 6. A. Kantell relating to the fos- 
sil footprinta of the Connectictit valley.] 

In Am. Jour. Sei., vol. 4S, pp. 177-188. 

Contains a general description of certain foot- 
prints, and comparer Mune of the foMil 
tracks with the tracks of living birds. 
Published by B. SiUiman in a paper enti- 
tled Omithichnites of the Connectieat 
river sandstones and the Dinornis of 
New Zealand. 
DEANE, JAME8. 1844. 

On the fossil footmarks of Turners Fallt, 
M assachusetta . 

In Am. Jour. Sci., vol. 46, pp. 7a-77, pla. 1,2. 

Abstract in Neues Jahrbnch, 1844, pp. 635-<i7. 

Gives a general description of certain foot- 
prints found at the locality mentioned. 
DEANE, JAMES. 1844ik 

On the discovery of fossil footmarks. 

In Am. Jour. Sci., vol. 47, pp. 381-390. 

Relates to priority in the discovery of fbeaii 
footprints in sandstone of the Connecticiik 
valley. 

DEANE, JAMES. I844h. 

Answer totho "R€Joind*MP"of Prof. Hitchcock. 

In Am. Jour. Sci., vol. 47, pp. 399-401. 

Relates to the question of priority in the dis- 
covery of fossil footprints in the sandstone 
of the Connecticut valley. 
DEANE, JAMES. . 1848. 

Fossil footprints of a new species of quad- 
ruped. 

In Am. Jour. Sci., 2d ser., vol. 5, pp. 40^1. 

Abstract in Neues Jahrbnch, 1861, p. 497. 

DeHcri1>es and illustrates the tracks of a 
quadruped discovered in the sandstone at 
Turners Falls, Mass. 
DEANE, JAMES. 184& 

Description of fossil footprints in the New Red 
sandstone of the Connecticut valley. 

In Am. Jour. Sci., vol. 48, pp. 158-167, pL 3. i 

Describes four and live toed footprints near 
Turners Falls, Mass. 
DEANE, JAMES. 1846a. 

Notice of a new species of Batrachian foot- 
print. 

In Am. Jour. Sci., vol. 49, pp. 79^1. 

Abstract in Am. Assoc. Geol. and Nat., Proc., 
6th meeting, p. 25. 

Describes and figures the footprints of a 
quadniped found in the Connecticut val- 
ley sandstone. 

DEANE, JAMES. 1846b. 

Fossil footmarks and raindrops. 

In Am. Jour. Sci., voL 49, pp. 213-215. 

Describes the tracks of "birds" and **ba1aa* 
chians" found at*Tumers Falls, Mass., 
and gives a figure of a slab of sandstone 
with several series of tracks. 

DEANE, JAMES. lS46c. 

Illnstraiions of fossil footmarks. 
In Boston Soc. Nat. Hist., Proc, vol. 2, p. 32. 
A notice of. the presentation of a paper on the 
above title to the society. 
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D EAXE, JAMES. 1845d. 

Illnfltrations of fogsil footmarks. 
In Boston Joar. Nat. Hist., vol. 5, pp. 277-284, 

pi. 23. 
(fives a general description of certain fSMsil 

footprints ftom the Connectiont valley. 

DEAXE, JAMES. 1847. 

Notice of new fossil footprints. 
In Am. Jonr. Sci., 2d ser., vol. 3, pp. 74-79. 
Abstract in Nenes Jahrbnch, 1849, pp. 379-381. 
Describes three, four, and five toed tracks 
found at Turners Falls, Mass. 

DEAXE, JAMES. ^ 1847a. 

[Note on fossil footprints from Turners Falls, 

Haas.] 
In Am. Jour. Sci., 2d ser., vol. 4, pp. 448-449. 
Refers to the claim of a certain series of 

tracks to be regarded as belonging to a 

new species. 

DEANE, JAMES. 1849. 

Illustrations of fossil footprints of the valley 
of the Connecticut. 

In Am. Acad., vol. 4, pp. 209-220, pis. 1-9. 

Presents general description, with figures, of 
a laige number of footprints from the 
Connecticut valley . The matter contained 
in this paper is incorporated in Deane's 
later and larger work " Ichnographs from 
the sandstones of the Connecticut river," 
1881. 

DEANE, JAMES. 1860. 

Fossil footprints of Connecticut nver. 

In Philadelphia Acad. Nat. Sci. Jour., 2d ser., 

voL 2, 1850-1854, pp. 71-74, pis. 8, 9. 
A general description of fossil footprints from 

Turners Falls, Mass. 

DEAKE, JAMES. 1866. 

On the sandstone fossils of the Connecticut 
river. 

In Philadelphia Acad. Nat. Sci. Jour., 2d ser., 
voL 3, 1855-1858, pp. 173-178, pis. 18-20. 

Abstract in Neues Jahrbuch, 1857, pp. 877-878. 

Gives a general description of several foot- 
prints, both vertebrate and invertebrate, 
flrom Turners Falls, Mass. 

DEANE, JAMES. 1861. 

Ichnographs from the sandstone of Connecti- 
cut riVOT. 

Boston, 4to, pp. 1-61, pis. 1-46. 

Notice in Am. Jour. Sci., 2d ser., vol. 36, pp. 
126-127. 

CONTENTS. 

Page. 

Introduction, by Austin A. Gould . . . 3-4 
Biographical notice [of James Deane], 

by Henry L Bowditch 5-12 

List of [James Deane*s] published 

papers 13-14 

Note on the preparation of the plates, 

byT.T.Bouv6.... 17 

Literary history of the footprints 1 9-20 

Analysis of the footprints 20-26 

Footprints in situ 26-29 

Caaaes that have prevented the per- 
fect ivreaervation of the footprints 29-31 



DEAXE, JAMES— Continued. Page. 

Probable sources of the watt^rs of the 

sandstone basin 31-32 

Classification of the footprints 32 

Description of the plates 35-61 

Plates No. 1 and 2 represent footprints of liv- 
ing animals for comparison with the fossil 
tracks. Plates 3-44 represent fossil foot- 
prints and trails. Plate 45, photograpli of 
recent raindrop impressions for compari- 
son ; pi. 46 is a photograph of raindrop im- 
pressions on sandstone. In the t^xt ac- 
companying the plates no attempt is made 
to give a scientific description of the vari- 
ous tracks, but in some instances they 
arc identified with the genera and spccieH 
described by Edward Hitchcock in his 
Ichnology of New England. 
Plates 3-15, 18-30, 32-39, 42 wero drawn on 
stone from nature by James Deane. Pis. 
16-17, 31, 40-41, 43-46 are photographs. 

DEAXE, [JAMES] . Cited on Anomcupus major 
(E. Hitchcock, '65, p. 37, pi. 19). 

Cited on fossil footprints (Murchison, '43). 

Cited on fossil footprints from the Connecti- 
cut valley (Gray and Adams, '60, pp. 247- 
252. E. Hitchcock, '44a, p. 305. Lea, '53, 
pp. 185, 189. LyeU, '66, p. 454. Lyell, '71, 
p.'362. Owen, '59, pp. 181, 325. Piotet, '53, 
voLl, p. 407). 

Cited on fossil footprints from Turners Falls, 
Mass. (Mantell, '46. Winchell, '70, p. 133) . 

Cited on fossil footprints near Turners Falls, 
Mass. (E. Hitchcock, '43a, p. 254). 

Cited on fossil plant from Montague, Mass. 
(E. Hitchcock, '436, p. 296, pi. 12). 

Cited on number of joints in the toes of fossil 
footprints (Silliman and Dana, '47). 
- Cited on the number of phalanges in the toes 
of birds (Silliman, Silliman, jr., and Dana, 
'47). 

Cited on priority in description of footprints 
(E. Hitchcock, '58, pp. 192, 196). 

Credited with the early discovery of foot- 
prints in the Connecticut vallej^ (H. D. 
Rogers, '44, pp. 249-250). 

Discovery of fossil footprints by (E. Hitch- 
cock, '58, p. 4). 

Dean's, N. J. Trap outcrops at (Cook, '82, pp. 
59-60). 

Dean's Fond, N. J. Boundary of Newark at 

(Cook, "68, p. 176). 
Section from, to Bloomsburg, N. J. (Cook, '68, 

p. 199, and map in portfolio). 
Trap boundary at (Cook, '68, p. 189). 
Trap hills near (Cook, '68, pp. 189-190). 

Debert river, N. S. Coal measures at, overlain 
by New Red sandstone (Gesner, '43). 
Description of (Dawson, '78, pp. 99-100). 
Dip of the Newark near (Ells, '85, p. 43E). 
Section at (Dawson, '47, p. 51, pi. 5). 

Deep river, "S. C, and Richmond, Ta., coal fields. 
Comparecl (Emmons, '56, pp. 338-342). 

Deep river coal field, N. C. Age of, as indicated 
by fossil fishes (Agassiz, '53). 
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Deep rlrer eoal field, N. C— Contiiiaed. 

AnalyneH of coal from (W. R. Johnson, '51a. 

Kerr, 75, pp. 293-296). 
Account of (J. D. Dana, 75. p. 406. Emmonn, 

'52, pp. 116-143). 
Account of, with analysis (Chance, '84). 
Account of the coal of (Patton, '88, p. 25). 
Brief account of (Daddow and Bannan, '66, 

pp. 404-406. Emmons, '57, p. 4. C. H. 

Hitchcock, '74. Jackson, '53. Kerr. '66, 

pp. 45-46. Kerr, '75, p. 141. LeConte, 

'82, pp. 457-459. Lyell, '54, p. 12. Lyell, 

'66, p. 457. McGehee, '83, pp. 76-77. W. 

B. Rojrers, '53). 
Coal from, character and efficiency of (W. K^ 

JohuHon, '50, pp. 133-134, and table op. p, 

134). 
Coal of (Kerr, '75, pp. 142-143). 
Coal, discovery of (Olmstead, '20). 
Commercial value and quality of coal firom 

(Chance, '85, pp. 50-56). 
Description of (W. R. Johnson, '50, pp. 161- 

166). 
Detailed description of (Emmons, '66, pp. 

227-256). 
Economic importance, extent, age, etc. (Mac- 

farlane, '77, pp. 5ia-526). 
Explorations for coal in (Chance, '85, pp. 25- 

50). 
Fossils of (Kerr, '75, p. 147). 
Influence of trap on coal in the (Wilkes, '58, 

p. 7). 
Iron ore of (Willis, '86, p. 306). 
Map of (Emmons, '56, pp. 338-342). 
Map of, after Wilkes and Emmons (Chance, 

'85). 
Method of development of (Chance, '85, pp. 

60-62). 
Observations in (McLeuahan, '52). 
Obstruction to successful mining in (Chance, 

'85, pp. 58-60). 
Report on (W. R. Johnson, '51. Olmstead, 

'24. Wilkes, '58). 
Report on, detailed (Chance, '85). 
Sandstone of (Kerr, '75, p. 304). 
Search for coal in (Jackson, '56a). 
Section at Egypt (Kerr, '75, p. 242). 
Section in, general (Jones, '62, pp. 89-90). 
Section showing age of (Emmons, '56, p. 273). 
Statistical account of (Anonymous, '69, p. 

104). 
Thickness of (Kerr, '75, p. 145). 
Workable area of (Chance, '85, pp. 56-58). 

Deep river coal field, Ya. Account of (Macfar- 

lane, '77, p. 505). 
Brief statement of the geology of (Chance, 

'8.5, pp. 19-22). 
History of the commercial development of 

(Chance, '85, pp. 23-24.) 

Deep mn, Ta. Analysis of coal from (Clifford, 
'87, p. 10. De La Beclie, '48, p. Ixv. Mac- 
farlane, '77, p. 516. Williams, '83, p . 82) . 
Condition of coal mines at ((Clifford, '87, p. 2). 
Description of (Wooldridge, '42, p. 13). 
Fossil crustaceans from (Jones, '62, p. 86) . 
Fossil plants from (Fontaine, '83, p. 4). 



Deep mn, Ya.— Continued. 

Map and section of (Clifford, '87, pi. 6). 
Notes on (Taylor, '36, pp. 284-282). 
Note on fanlta in (Taylor, '35, p. 292. ) 
Reference to (W. B. Rogers, '40, p. 72). 
Section of (Clifford, '87, pp. 24-25, pi. 6). 
Trial of the coal of, for heating puriKMOS ( W. ' 

R. Johnson, '44, pp. 300-824, 448). 
Deerfleld, Haas. Amygdaloid trap in (£. Hitch- 
cock, '23, vol. 6, pp. 52-64). 
Brief account of geology of (E. Hitchcock, 

'18, pp. 105, 106). 
Building stone quarried in (S. Hitchcock, '41, 

p. 180). 
Columnar trap in (E. Hitchcock, '86, p. 402). 
Conglomerate in (E. Hitchcock, '35, p. 214). 
Conglomerate near, note on (Naah, *27, p. 247). 
Conglomerate with graphic granite at (E. 

Hitchcock, '41, p. 441). 
Description of footprints from (E. Hitchcock, 

'36, pp. 320-326). 
Description of fossil footprints firom (E. 

Hitchcock. '58). 
Dip at (E. Hitchcock, '35, p. 223). 
Dip and strike of rocks in (E. Hitchcock, '41, 

p. 448). 
Early discovery of fossil footprints at (E. 

Hitchcock, '36, p. 308). 
Fossil fishes found at (E. Hitchcock, '35, p. 

238, pi. 14 in atlas). 
Fossil fishes from, account of (E. EUtchcock, 

'41, p. 458). 
Fossil fishes from, remarks on (Harlan, '34, 

pp. 92-94). 
Fossil fish, reference to a locality for (J. H. 

Redfield, '36). 
Fossil plants at, notice of (£. Hitchcock. '35, 

p. 235). 
Fossil plants from (E. Hitchcock, '41, p. 456). 
Oeneral description of trap ridges near (£. 

Hitchcock, '41, p. 648). 
Grindstones quarried in (E. Hitchcock, '41, p. 

213). 
Gypsum at (E. Hitchcock, '35. pp. 64, 213). 
Localities of fossil footprints in (E. Hitch- 
cock, '41, p. 467). 
Locality of fossil footprints in (E. Hitchcock, 

'43a, p. 262). 
Occurrence of minerals at (Silliman, '18a). 
Trap near, brief account of (E. Hitchcock, 

'23, pp. 46-48). 
Trap near, remark on (E. Hitchcock, '23, vol. 

6, p. 60). 
Trap range near, discussion of the geological 

structure of (W. M. Davis, '86). 
Trap ridges near, account of (£. Hitchcock, 

'35, p. 409). 
Deerfleld dike, Mass. Description of (Emerson, 

'82). 
Mineralogy of (Emerson, *82). 
Deerfleld monntain, Mass. Character of rock at 

(E. Hitchcock, '41, p. 447). 
Description of (E. Hitchcock, '41, p. 248). 
Description of geology of (W. M. Davis, '83, 

p. 259). 
Description of scenery near (E. Hitoboook, 

'23, vol. 7, p. 10). 
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Deerfleld monBtain, Marh.— Continued. 
Dip at (E. Hit<?hcock, '35, p. 223). 
Dip and strike of rooks at (E. Hitchcock, '41, 

p. 448). 
ronne<l by an overflow trap siieet (W. M. 

Da\i8, '88, p. 464). 
Structure of (W. M. DaviH, '88). 
Thickness of Newark system at (E. Hitch- 
cock, '35, pp. 224-225). 
Trap vock of, account of (E. Hitchcock, '41, 
pp. 641-643). 
DE KAT, JANES E. 1842. 

[A list of the fossil fishes of the United 

Stales.] 
In Nat. Hist. N. Y., part 1, Zoology, pp. 385- 

386. 
Includes a list, with localities, of fossil fishes 
from the Newark rocks of New Jersey 
and Connecticut valley. 
DE KAY, [L.]. Cited on fossil fish from Connect- 
icut (J. H. Redfleld, '36). 
Cited on the early discovery of fosnil fishes in 
the Newark system (Newberry, '88, p. 19). 
DE LA BECHE, HENRf T. 1848. 

Anniversary address (before the (Jeological 

Society of London). 
In London Geol. Soc. Quart. Jour., vol. 4, pp. 

xxi-cxx. 

Contains a digest of the observations of C. 

Lyell and C. J. F. Bunbury in the Rich- 

mond area, pp. xxx, xxxi, xlvi, xlviii, 

briv-lxvii. 

DE LA BECHE. Cited on fossil plants from 

Massachusetts (£. Hitohcock, '35, p. 235). 

Delanys quarry, fflass. Contact of sandstone 

and trap at (W. M. Davis, '83, p. 262). 
Delaware rlrer, N. J. Sandstone quarries near 

(Shaler, '84, p. 143). 
Dennis bridge, K. C. Section near (W. K. John- 

BOUf '51, p. 5). 
Derby, Conn. Description of trap dikes in Pri- 
mary rooks near (Percival, '42, pp. 416- 
417). 

DESOR, [E.]. 1849. 

[Comparison of a recent footmark with cer- 
tain footmarks in the red sandstone of the 
Connecticut valley.] 

In Boston Soc. Nat. Hist., Proc., vol. 3, p. 202. 

The impressions left on sand by the tarsal 
bone of certain birds, as well as the im- 
print made in some instances by the hind 
toe and the furrows made by the dragging 
of the toes, are briefly described and com- 
Xmred with what are considered similar 
impressions on sandstone. 

DE80B, [E.]. 1851. 

[Remarks on fossil raindrop impressions and 
on similar markings produced by air bub- 
bles in sand.] 

In Am. Assoc. Adv. Sci., Proc., vol. 5, p. 74. 

Suggests that many so-called raindrop im- 
pressions may have been produced by the 
escape of air bubbles from wet sand. 

DESOB, [1?.]. 1851. 

[Raindrop impreesions and markings made by 
air bubbles.] 



DE80B, [E.]— Continued. 

In Am. Assoc. Adv. Sci., Proc., vol. 5, p. 79. 
Discussion of a paper by "W. C. Redfleld. 

DE80R,[E.]. 1851a. 

[Concerning fossil raindrop impressions.] 
In Boston Soc. Nat. Hist., Proc, vol. 4, pp. 
131-132. 

Admits the possibility of the o<'currence of 
rainmarks in some formations, but con- 
tends that the bursting of bubbles in the 
sand and mud of a shore would account 
for such impressions as are supposed to 
have been made by raindrops in the Con- 
necticut valley sandstone. 
DE80R, [E.], and [J. D.] WHITNEY. 1849. 

[Observations on the probable origin of the 
so-cnlh'd fossil raindrop impressions on 
sandstones.] 

In Boston Soc. Nat. Hist., Proc., vol. 3, pp. 
200-201. 

The formation of depressions resembling rain- 
drop impressions, by the breaking of air 
bubbles in sand, is described and the 
similarity of such marks to fossil raindrop 
impressions pointed out. 
. Des tables, P. E. I. Description of fossil wood 
from (Dawson, '54). 
Devils bridge, Ya. Boundary of Newark area 

near (Heinrich, '78, p. 231). 
Devils den, Pa. Analysis of trap from (Frazer, 
'77, p. 310). 

Picture of (Frazer, '80, pi. 9). 

Specimens of trap from (C. E. Hall, '78, p. 27). 
Devon Inn, Pa. Trap dike near (Lewis, '85, p. 444). 
Diabase. See Trap. 
DICKESON, MONTBOYILLE ^HLSOX. 1869. 

Report on the geological survey and condition 
of the Hunterdon Copper Company's prop- 
erty, Hunterdon County, Nbw Jersey. 
Accompanied by a rejwrt by E. and C. H. 
Hitchcock. 

Philadelphia, pp. 1-23. 

Contains a record of dips, interstratified trap 
and shale, character of ore, etc., pp. 5, 8, 
10. Accompanying this report is a brief 
report, p. 20, on the same mine by E. and 
C. H. Hitchcock. 
DI6BT, N. 8. Iron ore near (Jackson and Alger, 
'33, pp. 235-236). 

Iron ores near, note on (Alger, '27, p. 231). 

Rock neai* (Jackson and Alger, '33, pp. 235- 
238). 

Trap dikes near (Dawson, '78, p. 95). 
Digby gut, N. 8. Description of (Gesner, '36, pp. 
185-187). 

Erosion resulting from (Russell, '78, p. 221). 

Mode of formation (Gesner, '36, pp. 186-187). 

Sandstone beneath trap at (Dawson, '78, p. 95). 

Submerged ledges near (Perley, '52, p. 159). 

Specific gravity of trap rocks from (How, '75, 
vol. 1, p. 138). 

(See Annapolis gut.) 
Digby neck, N. 8. Amygdaloid beneath trap at 
(Gesner, '36, p. 175). 

Description of (Dawson, '78, pp. 95-96. Ges- 
ner, '36, p. 175). 
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Digby nM^k, X. 8.— ContinnMl. 

Iron ore in trap at (Alger, '27, pp. 229-330). 
liocks near ((rcsner, '36, pj). 71-72, 74). 
Sandntone b«4ueath trap at (DawMtn, '78, p. 98). 

D[EWKT], r. 1867. 

[Review of the geitlogical report of the Mid- 
land counties of Korth Carolina, by E. 
EmmonH, acconipani<'d by a letter on the 
age of the coal-bearing atrata of North 
Carolina, by O. Heer.] 

In Am. Jonr. Sci., 2d aer., vol. 24, pp. 427-429. 

GiveH u brief review of EmnionH'a report, and 
publiHlies extended extracta from a letter 
by (). Ueer on the foaail plantd of the 
Newark 8y8t4'm, in whicli the age of the 
syntom is critically conaiderefl. Tbia let- 
ter is ])abli8hed in part also in J. Marcou'a 
geology of Kortli America, Zurich, 1868. 

Following the review are ''Additional re- 
marks " by J. D. Dana. 

Dikes changing to intnuled sheetH in Connecticut 

(IVrcival, '42, p. 300). 
General account of (J. D. Dana, '73, voL 6, pi. 

106. J. D. Dana, '75, ]i.421. Jackson, '56). 
In Alabiuua, reference to (K A. Smith, '78, pp. 

139, 142). 
In C<mne<;ticut, mention of (IVrcival, '42, p. 

307). 
In Connecticut valley, brief account of (W. 

M. Davis, '88, p. 46,3). 
DiscuHHion concerning ( Whelpley, '45, p. 63). 
Mention of (J. D. Dana, '75a, p. 498). 
Near Dcorfteld, Mass. (Emerson, '82). 
East Haven, Conn. (W. M. Davis, '83, pp. 305- 

307. pi. 10). 
Holyokc. Mass. (Emerson, '82). 
Meriden, Conn. (J. D. Dana, '70). 
Meriden, Conn. (W. M. Davis, '89, p. 62). 
New Haven, (/onn. (J.D.Dana, '71. pp. 46-47). 
New Haven, Conn. (Danbur>-, '39, pp. 22, 23). 
New Havrn, Conn. (W. M. Davis, '83, pp. 305- 

307, pi. 10). 
Wallingford. (Jonn. (Chapin, '35). 
Secti<m showing tlie supposed character of (W. 

M.Duvis. '86,p.350). 
In j^riussuchusetts, brief account of (E. Hitch- 
cock, '35. pp. 414-418). 
In ^'ew Jersey (Darton, '89, pp. 138-139). 
In North Carolina, brief notice of (Mitchell, 

'42, p. 39). 
Deep river area (Cliance, '85, p. 69). 
In Pennsylvania, connection with faults (Les- 
ley, '83. p. 181). 
Frequency of (Lesley, 83, p. 181). 
In Vermont, brief account of (Adams, '46, pp. 

160-102). 
In Virginia, detailed account of (W. B. Eogers, 

'3», PI). 81-83. AV. B. Rogers, '40, pp. 64-69). 
In Richmond area (Stevens, '73). 
Near Staunton, description of (Darton and 

Diller, '90). 
Near "SVarrcn, metamorphism produced by 

(\y. B. Rogers, '39, pp. 82-83). 
Strike of (W. B. Rogers, '39. p. 82). 
Of Connecticut, topographic form of (Perci- 

val.'42,p.300). 



Dikes— Continued. 

Of greenstone (trap) in Cooneetioiit, an as- 

oount of (E.Hitohoook, *41, pp. 6S6-466). 
Of indurated elay in Connecticnt (Perdvil, 

'42, p. 448. A. Smith. '83, pp. 225-236). 
Of trap in Connecticnt valley, relation of,t» 

other trap ayatema (Jaokaon, '46). 
Of trap in Conneotlont, detailed deacriptka 

of (Peroival, '42, pp. 2M-426). 
Of trap in Connecticut (aouthem), descriptktt 

of (Hovey, '88). 
Of trap in Deep river, N. C, ooalfield, changei 

produced by (Emmona, '66, p. 25^. 
In Georgia, brief account of (Hendereon, '85, 

p. 88. T. P. Jamea, '76, p. 88 and map). 
In Georgia (Loughrldge, '84, p. 278). 
In New Hampahire, probable age of (Hubbard, 

'50, p. 170). 
In New Jersey (Cook, '68. p. 204. Darton, '90). 
In New York (Darton, '89, '60). 
Brief account of (Emmona, '84, pp. 16-17). 
Brief account of, in Bookland eoon^ (Linek- 

laen,'61,p.85. Mather, '30, pp. 117, 122). 
In North Carolina, brief account of (Hendw* 

son, '85, p. 88). 
In Nova Sootia, brief account of (Maraten, 

'90). 
Mention of (Honeyman, '85, p. 123). 
In Pennsylvania, at Cornwall, an acocmnt of 

(Invilliers, *86a, pp. 876*879). 
At Floiirtown (C. E. Hall, '81, p. 76). 
At Marble Hall (C. E. Hall, '81, p. 75). 
At New Hope, mention of (H. D. Bogers, 48). 
At Williamson Point, a study of the ohem* 

ical and optical character ot (Fraaer, *76). 
In Lancaster county, general remarka on 

(Eraser, '80, p. 27-31). 
In I'eunsylvania, mention of (Lealey, '83, p. 

211). 
In York county, brief account of (Fraier, '8S, 

p. 404). 
In South Carolina (Henderson, '85, p. 88). 
Description of (Tuomey, '44). 
On Prince Edward island (Chapman, '76, p. 92). 

Dili|r«nce rirer, X. 8. Rocks of (Jackson aad 
Alger, '33, p. 279). 

DILLER, J. 8. 1866. 

Notes on the petrography [of baaaltic dikes 

near Staunton, Ya.]. 
Si>e Darton and Diller, 1890. 

Dillsbnrg, Pa. Analysis of iron ore from netr 

(Frazer, '77, pp. 232-237). 
Analysis of limestone fh»n (Eraaer, '76e, p. 

63. lYazer, '77, p. 306. McCreath, '81f 

pp. 79-80). 
Boundary of the Newark near (Fraaer, '82, 

p. 123). 
Conglomerate near (H. D. Rogera, '58, vol. 1, 

p. 204. H. D. Rogers, '58, voL 2, p. 683). 
('ontact metamorphism near (H. D. Rogers, 

'58, vol. 2, p. 689). 
Iron ore mines near, description of (d'lnvil- 

liers, '86, pp. 1501-1514). ^ 

Iron ores and trap dikes near, discuaaion cod> 

ceming (Frazer, '77, pp. 817-371, pi. op. p. 

328). 
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IHllsbiurg^ P««— Oonimned. 

Iron ores near (Frazer, '82, pp. 135-139). 
Iron ores near, a fttudy of the (Fraeer, '76d). 
Iron ores near, references to (Lesley and d'ln- 

villiers, '86, p. 699). 
Junction of the llewark and the valley lime- 
stone (H. D. Rogers, ""SS, vol. 1, p. 204). 
Reports on mines near (Frazer, '77, pp. 207- 

240). 
Rock specimens from near, mention of (C. E. 

Hall, '78, p. 28-70). 
Section fronif to Beller crossroads (Frazer, 

'77, pp. 265-278, pi. op. p. 264). 
Trap, association of magnetite with, at 

(Frazer, '80, p. 27). 
Trap dike near (H. D. Rogers, '58, v. 2, p. 689). 
Trap dikes at (Lesley, '83, p. 194). 
Trap dikes near (Frazer, '77, p. 267). 
Trap from near (C. E. Hall, '78, p. 24. Fra- 
zer, '76, pp. 160^161). 
Trap from, optical properties of (Frazer, '75a, 
pp. 410-412. Frazer, '76, pp. 126-129). 
DINKEL, J. Reference to drawings of fossil 

fishes hy (Newberry, '88, p. 20). 
D'liiTilliert. See Invilliers. 
Dip in Connecticnt. (J. D. Dana, '73, p. 431. W. 
M. Davis, '82. W. M. Davis, '83. Perci- 
val, '42). 
Brief account of (E. Hitchcock, '35, p. 224). 
Influence of dikes on (Percival, '42, p. 320). 
Measurements of (Hovey, '89). 
Near Bristol copper mine (Silliman and "Whit- 
ney, '55, p. 264). 
Gaylord's mountain (Davis and "Whittle, '89, 

p. 116). 
Hatfield (E. Hitchcock, '23, vol. 6, p. 42. A. 

Smith, '32, p. 221). 
Meriden (W, M. Davis, '89, p. 62). 
Montague faUs (H. Smith, '32, p. 221). 
Mount Carmel (Davis and Whittle, '89, p. 127). 
Pond rock, (Hovey, '89, p. 364). 
Rocky hill (Silliman, '30, pp. 122-131). 
Shuttle meadows (W. M. Davis, '89, p. 64). 
South Britain (Percival, '42, p. 450). 
Springfield ("Wells, '50, p. 340). 
See alw, Connecticut valley. 
Dip in Connecticnt valley. ("W. M. Davis, '88, 
pp. 481-490. E. Hitchcock, '23, vol. 6, p. 
42. E. Hitchcock, '23, vol. 6, p. 65. E. 
Hitchcock, *36, p. 329. E. Hitchcock, 
'47a, pi 200. E. Hitchcock, '48, p. 132. E. 
Hitchcock, '53. E. Hitchcock, '58, p. 8. 
E. Hitchcock, '58, p. 10. Lyell, '42. A. 
Smith, '32, p. 221). 
Beneath trap (E. Sitchoock, '58). 
Brief statement concerning (Percival, '42, pp. 

430-481). 
Origin of (W. M. Davis, •82a, pp. 123-124. E. 
Hitchcock. '35, p. 51B. E. Hitchcock, '41, 
pp. 527-529. E. Hitchcock, '53. E. 
Hitchcock, '58, p. 13. E. Hitchcock, '58, 
p. 14-17. E. Hitchcock, '63. Silliman, 
jr., '42. Silliman, jr., '42&. Silliman, jr., 
'44. A. Smith, '32, pp. 223-224. "Whelp- 
ley. '45, pp. 61-62. Whitney, '60). 
See obo, Ckmnecticat and Massachusetts. 



E. 
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Dip in Maryland. Near Yellow spring (Ducatel, 

'37, p. 36). 
Dip in Vassachasetts. (E. Hitchcock, '36, p. 312. 
E. Hitchcock, '55, p. 226). 
Account of, detailed (E. Hitchcock, '35, pp. 
222.223. E. Hitchcock, '41, pp. 447,448). 
At Cabotsville (LyeU, '42, p. 794). 
Greenfield (E. Emmons, '57, p. 22). 
Horse race (E. Hitchcock, '36, p. 312. E. 

Hitchcock, '41, p. 465). 
Mount Toby (Walling, '78). 
Mpunt Holyoke (E. Hitchcock, "35, p. 417. 

Hitchcock, '41, p. 654). 
Mount Tom (E. Hitchcock, '35, p. 417. 
Hitchcock, '36, p. 308. E. Hitchcock, '41, 
pp. 466, 654. E. Hitchcock, jr., '55, p. 23). 
Smiths ferry (Lyell, '42, p. 796). 
Turner's Falls (E. Hitchcock, "35, p. 415. E. 
Hitchcock, '36, p. 308. E. Hitchcock, '41, 
pp. 653, 658. E. Hitchcock, '58, p. 85). 
Dip in Newark system. (J. D. Dana, '75, p. 419. 
Kerr, '75a. Newberry, '88, p. 5. H. D. 
Rogers, '58, vol. 2, p. 761. Russell, '78, p. 
229). 
Discussion of (H. D. Rogers, '56, p. 32). 
Hypothesis to account for (Cook, '82, pp. 30, 

31). 
R^sum6 concerning (Frazer, '82, p. 171). 
Various authors cited on (W. M. Davis, '83, 
pp. 302-307). 
Dip in Xew Brunswick (Bailey, '72, pp. 217-220. 
Gesner, '40, pp. 16, 19. Gesner, '41, p. 14. 
Russell, '78, p. 221). 
At Cape Tormentin (Dawson, '78, p. 124). 
Dark harbor (Bailey, '72, p. 47). 
Gardners creek (Mathew, '63, p. 256). 
Grand Manan isldnd (Bailey, '72, pp. 45-47. 

Verril, '78). 
Quaco head (Dawson, '78, p. 108. Eumions, 

'36, p. 344. Whittle, '91. 
Salisbury cove (Dawson, '78, p. 109. Mat- 
thew, '65, p. 124). 
Dip in New Jersey (Cook, '68. Cook, '79, p. 32. 
Cook, '82, pp. 37-42. Cook, '87. Cook 
and Smock, '78, p. 24. Darton, '90. Fra- 
zer, '82, p. 122. Lyell, '42, p. 793. Nason, 
'89, pp. 17-19. H. D. Rogers, '36, pp. 145, 
158. H. D. Rogers, '40, pp. 114, 121, 129. 
Russell, '78, p. 225. Russell, '80, p. 46. 
Walling, '78, p. 196). 
Arlington (Russell, '78, p. 223). 
BellevUle (Cook, '81, p. 44). 
Belleville (Cook, '81, p. 44). 
Blackwells mills (Cook, '68, p. 204). 
Boundbrook (H. D. Rogers, '40, p. 128). 
Bridgewater mine (Cook, '81, p. 39). 
Brookville (Cook, '81, p. 59). . 
Chatham (H. 1». Rogers, '40, p. 133). 
Closter landing (Cook, '68, p. 200). 
Days point (Russell, '80, p. 47). 
East Bloomfield (H. D. Rogers, '40, p. 130). 
Englewood (W. M. Davis, '83, p. 269). 
First mountain (Cook, '82, p. 60). 
Greensburg (Cook, '81, pp. 57-58). 
Hopewell (Cook, '68, p. 709). 
Hudson river (Russell, '80, p. 47). 
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Dip in New Jersey— Contiikued. 

Hunterdon mine (Dickeson, 'SO, pp. 8, 10). 
Jefferson (H. D. Bogers, '40, pp. 12»-180). 
Kings point (Darton, '83a). 
Little Falls (Cook, '81, p. 60. H. D. Rogers, 

'40, p. 131). 
Long hill (H. D. Rogers, '40, p. 132). 
Milford (Cook, '68, p. 521. Cook, '81, p. 64. 

H. D. Rogers, '36, p. 147. H. D. Rogers. 

'40, p. 140. Shaler, '84, p. 144). 
Newark (Cook, '81, p. 48. H. D. Rogers, '40, 

p. 130. Rnssell, '78, p. 224). 
New Brunswick (H. D. Rogers, '40, p. 128. 

Russell, '78). 
New Durham (Darton, '83). 
New Germantown (H. D. Rogers, '36, p. 148. 

H. D. Rogers, '40, pp. 132, 137, 139-140). 
New Vernon (H. D. Rogers, '40, p. 133). 
Orange (Cook, '81, p. 51). 
Paterson (Ckwk, '81, p. 51. H. 1). Rogers, '40, 

p. 130). 
Palisades (Barton, '90, pp. :»-41. H. 1). Rog- 
ers, '36, p. 160). 
Plainileld (Cook, '68, p. 677). 
Pluckemin (H. D. Rogers, '40, p. 128). 
Pompton (H. D. Rogers, '40, i>. 136). 
Prallsville (Cook, '81, p. 59). 
Raritan (Cook, '83, p. 26). 
Rocky hill (H. D. Rogers, '40, p. 150), 
Ronndvi^ley mountain (H. I). Rogers, '40, p. 

132). 
Scotch plains (H. D. Rogers, '40, p. 134). 
Snake hill (Russell, '88, p. 34). 
Sonrland mountain (Cook, '68, p. 191). 
Spring hill (H. D. Rogers, '40, p. 140). 
Stockton (Cook, '81, p. 59). 
Trenton (H. D. Rogers, '40, p. 120). 
Vienna (Cook, '81, p. 53). 
Washington valley (Cook, '81, p. 53). 
Weehawken (Gratarap, '86, pp. 244-245). 
West Bloomfield (H. D. Rogors, '40, p. 130). 
Woodsville (Shaler, '84, p. 144). 
Origin of (Cook, '79, p. 33. J. D. Dana, '79. 

W. M. Davis, '82. W. M. Davis, '82a. 

H. D. Rogers, '40, pp. 166-171. Russell, 

'78, p. 229. Wurtz, '70, p. 102). 
Table of (Cook, '68, p. 195-199. Cook, '79, pp. 

29, 30. Cook, '82, pp. 22-36). 
Dip in New York (Dartou, '90). 

Grassy point (Mather. '39, p. 116. Mather, 

'43, p. 285). 
Palisade trap sheet (Darton, '90, pp. 39-41). 
Rockland Co. (Mather, '43, pp. 616-617). 
Staten island (Britton, '81, pp. 168-169). 

Dip in North Carolina (Kerr, '75, pp. 141, 142, 145. 
W. B. Rogers, '42. Russell, '78, pp. 225, 
253). . 

Dan river area (Emmons, '52, pp. 145-150, 151. 
Emmons, '56, p. 255. Macfarlane, '77, p. 
527. Olmsted, '27, p. 127). 

Deep river area (Emmons, '52, p. 120. Em- 
mons, '56, p. 231- Emmons, '57, p. 22. W. 
R. Johnson, '50, p. 162. W. R. Johnson, 
'51, pp. 6-7. Macfarlane, '77, p. 518). 

Farmville (Chance, '84, p. 518). 

Germanton (MoLenahan, '52, p. 170) 



Dip In Nortk Cnroltau— Continued. 

Haywood (HcLenahan, '52, p. 168^ Kerr, '75, 
p. 225). 

Leokflville (Emmons, '56, p. 257. HoGehee, 
'83, p. 77). 

Madison (Emmons, '52, p. 151). 

Montgomery Co. (MeLenahan, '52, p. 171). 

Walnut grove (WiUiams. '85, p. 59). 
Dip in Nora Scotia. Bay of l^'undy (Russell, '78, 
p. 221). 

Blomidon (Dawson, '47, pp. 50, 55, 56. Dawson, 
'78, pp. 00, 91. Gesner, '36, p. 222. Jack- 
son and Alger, '33, p. 256. Marsten, IIQ) 

Cape D'Or (Gesner, '36, p. 233). 

DelKsrt river (Ells, '85, p. 43«). 

Dighy (Dawson, 78, p. 95). 

Economy point (Dawson, '78, p. 101). 

Folly river (Dawson, '78, p. 100). 

Horton (Dawson, '47, p. 50). 

Kentville, (Dawson, '47, p. 56). 

Moore river (Dawson, '78, p. 103). 

Oak island (Dawson, '78, p. 92). 

Outer Sandy cove (Jackson and Algw, '88, 
pp. 229-231). 

Patridge island (Dawson, '47, p. 54). 

Swan creek (Dawson, '78, p. 104).. 

Saint Mary's bay (Alger, '27, p. 228). 

Truro (Dawson, '47, p. 51. Dawson, '78, pp. 
88, 89). 

Dip In Pennsylvania (Frazer, '77e, p. 654. Frazer, 

'82, pp. 122, 124-127. FraBer, '83, p. 21». 

Lesley, '64, pp. 478-480. Lesley, '83, pp. 

180, 181, 182. Lewis, '82. Lewis, '85, p. 

451 . Macfarlane, '79, p. 41. H. D. Rogers, 

'58, vol. 2, pp. 670, 674. Shaler, '84, p. 156). 
Abbottstown (Frazer, '76, p. 101). 
Adams county (Frazer, '77, pp. 265-273, pi.. 

op. p. 264. n. D. Rogers, '58, vol. 2, p. 691). 
Bainbridge (Frazer, '86. p. 104). 
Beeler's crossroads (Frazer, *76, p. 92). 
Berks county (d'Invilliers, '83, pp. 200, 201, 

204-226).' 
Bonuanghton (Frazer, '77b, Frazer, '80, p. 300). 
Bucks county (C. E.Hall, '81, p. 49. Lesley, 

'85, p. xxviii). 
Cashtown (Frazer, '77, p. 303). 
Center valley (C. E. Hall, '83, pp. 232, 233). 
Cocalico (Frazer, '80, p. 43). 
Coopersburg (H. D. Rogers, '58, vol. 1, p. 101) 
Chester county (Frazer, '83, p. 224. Lesley, 

'83, pp. 180, 182. 
Cornwall inn mine (Lesley and d'Invilliers' 

'85). 
Dillsburg (Frazer, 76d. Frazer, '77, pp. 212, 225, 

236, 239, 317-331. d 'Invilliers, '86, p. 1503). 
Emigsville (Frazer, '76, p. 88). 
Eromettsburg (Frazer, '77, pp. 254, 255). 
Fairfield (Frazer, '80, pp. 301-304. Frazor, '82, 

p. 132. H. D. Rogers, '58, vol. 2, pp. 084, 

691). 
Falmouth (Frazer, '80, pp. 103, 104). 
Franklintqn (Frazer, '77, pp. 271-273, pi. op. p. 

272). 
Gettysburg (Frazer, '77, pp. 254, 255, 263, 264^ 

299-304, pi. op. p. 304. Frazer, '77&. Fraser. 

'82, pp. 131-132). 
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Dip in PennsylTuiia — Contixiaed. 
Goldsboro (Wanner, '89,i>.21). 
Heige's ore bank (Frazer, '77, p. 224). 
Hummelstown (S. P. Merrill, '89). 
Ironstone anticlinal (d'InvillierB, '83, p. 201). 
Jericho hill (Lewis, '85, p. 455). 
King's mine (Frazer, '77, p. 212). 
Knntz's quarry (Frazer, '77, p. 225). 
Landis ore bank (Frazer, '77, p. 220). 
Lichti's ore bank (Frazer, '77, p. 229). 
Littestown (Frazer, '76, p. 108. Frazer, '77, 

pp. 299^04, pi. op. p. 304) . 
M'Cormick mine (Frazer, '77, p. 215). 
March's mill (d'Invilliers, '83, p. 202). 
Mechanicsville (Frazer, '77. pp. 274-277, pi. op. 

p. 274). 
Monroe (C. E. Hall, '83, p. 247. H. D. Rogers, 

'58, vol.2, p. 681). 
Monnt Holly (Frazer, '77, pp. 274-277, pi. op. 

p. 274). 
Porter's ore bank (Frazer, '77, p. 221). 
Bhoad's mill (H. D. Eogers, '41, p. 39). 
Scfaoeneck (Frazer, '80, p. 43). 
South mountain (H. D. Rogers, '58, vol. 1, p. 

103). 
Susquehanna valley (Frazer, '82, p. 122). 
Valley Forge (Frazer. '83, p. 224. Lesley, '83, 

p. 190). 
Wellsville (Frazer, '77, pp. 230-232, 271-273, pi. 

op. p. 272). 
Wheatley lode (H. D. Rogers, '58, vol. 2, p. 

703). 
Yellow tavern (H. D. Rogers, '58, vol. 2, p. 

102). 
York county (Frazer, '75c). 

Dip OB Prince Edward island (Dawson, '54. Daw- 
son, '78, pp. 116, 117, 30. Dawson and Har- 
rington, '71, pp. 14, 15, 16, 17, 18, 19, 20, 33). 

Dip in Yirginia (W. B. Rogers, '39, p. 72. W. B. 

Rogers, '42. Russell, '78, p. 225) . 
Blaokheath (Lyell. '47, p. 266). 
Dan river area ("W. B. Rogers, '39, p. 80) . 
Manassa (Shaler, '84, p. 179) . 
Midlothian (Heinrich, '73). 
New York- Virginia area (Fontaine, 79, pp. 31, 

34). 
Richmond area (Clifford, '87, p. 29. Daddow 

and Bannan, '66, p. 397. Fontaine, '79, pp. 

36,36. Heinrich, '78, p. 267. Lyell, '47, pp. 

262. 267. Maofarlane, '77, pp. 510, 528. 

Newell, '89. W. B. Rogers, '36, pp. 36-57. 

W. B. Rogers, '436, pp. 532, 533. Shaler, '71, 

p. U4). 

Oobbs ferry, If. T. Dip and strike near (Ma- 
ther, '43, p. 617). 
Trap rocks near (Mather, *43, p. 281). 

Dock wateli hollow, V. J. Boundary of Second 
mountain, trap at (Cook, '68, p. 183. ) 
Columnar trap at (Cook, '68, p. 203). 
Dip at (Cook, '68, p. 198). 
Dip in shale at (Cook, '82, p. 25). 

Dolerite. See Trap. 

DOOLITTLE (— )• Cited on the discovery of a 
mass of native copper on Hamden hills, 
Gonn. (SUliman, '14, p. 149). 



D*OBBieNT, ALCIDE. 1849. 

Cours 616mentaire de pal6ontologie et de geo- 
logic stratigraphlques. 
Paris. 12mo, vol. 1, pp. 1-299, vol. 2, pp. 1-847. 
Contains a brief account of the footprints of 
the Connecticut valley; after Hit-chcock, 
vol. 1, pp. 27-32. 
DonglasTiUe, Pa. Dip of conglomerate near (d'In- 
villiers, '83, p. 215). 
Dover, Pa. Catalogue of specimens of sandstone 
from near (Frazer, '77, p. 332-381). 
Sandstone, trap, etc., from (C. R Hall, '78, pp. 
40,41,42,44). 
DoTer,Ta. Analysis of coal from (Clifford, '87, 
pp. 10, 16). 
Boundary of Newark area near (Heinrich, '78, 

p. 231. W. B. Rogers, '40, p. 71). 
Thickness of coal at (Fontaine, '83, p. 8). 
DoTer coal mines, Ta. Brief account of (Daddow 
and Bannan, '66, p. 401. Lyell, '47, p. 264) . 
Description of (Fontaine, '83, p. 3. Wool- 

dridge,'42,p.l2). 
Reference to (Fontaine, '79, p. 36). 
Downington, Pa. Trap near (Frazer, '83, p. 274). 
Doylestown, Pa. Description of a trap dike near 
(Lewis, '85, p. 439). 
Fossil plants at (Cook, '85^, p. 96) . 
Remarks on iron ores near (Lesley, '73, p. 264). 
Remarks on plant remains at (Britton, '85). 
Dranesrille, Ta. Boundaries of the Newark near 
(W. B. Rogers, '40, p. 63) . 
Detailed description of geology near (W. B. 
Rogers, '40, p. 65). 
DRAPER, W. W. Reference to fossil footprints 

found by (Macfarlane, '79, p. 63). 
Dreshertown, Pa. Boundary of the Newark near 
(C. E. Hall, '81, pp. 22, 64-65. Lesley, '85, 
p. Ixxxi). 
Mention of trap dike near (C. E. Hall, '81, p. 
65). 
DBOON, T. M. Analysis of natural coke from 
the Richmond coal field, Va. (Clifford, '87, 
pp. 10, 14). 
Drowning creek, N. C. An outlying area of New- 
ark on (Mitchel, '29, p. 17). 
DUCATEL, J. T. 1887. 

Annual report of the geologist of Maryland, 

1837. 

[Annapolis, 1838.] Pp. 1-39, maps A and B. 

Contains a description of some of the features 

of the Newark system, especially near 

Frederick and Point of Rocks, pp. 20, 24, 36. 

DUCATEL, J. T. 1840. 

Annual report of the geologist of Maryland. 

[Place of publication not given], pp. 1-46, pis. 

1-3. 
Another edition, same date, pp. i-viii, 1-59, 

pis. 1-3. 
Contains a brief reference to the conglomerate 
of the Newark system in Maryland, p. 39. 

DUCATEL, J. T. Cited on Newark limestone in 
Maryland (Shaler, '84, p. 177, pi. 46). 

DUCATEL, JULIUS T., and JOHN H. ALEX- 
ANDER. 1884. 

Report on a projected geological and topo> 
graphical survey of the state of Maryland. 
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DVCiTEL, JULIUS T., and JOHN H. ALEX- 

ANDEBr-Continued. 
Aunapolis, 1834. (Not seen.) 
iit^printed in Am. Jour. Sci., vol. 27, 1835, pp. 

1-38. 
Remark on the probability of finding coal in 

Fredericktown valley, Md., p. 23. 
Danellen, N. J. Boundary of First mountain, 

trap near (Cook, '68, p 181). 
Fossil fishes found near (Nason, '89, p. 29). 
Danham, N. J. Limestone at (Cook, '82, p. 43). 
D arfee' s mountain, Conn, Trap dikes in primar}- 

rocks, near (Percival '42, pp. 42»-426). 
Darham, Conn. Coal reported at (£. Hitchcock, -j 

'23, vol. 6, p. 63). 
Conglomerate at (E. Hitchcock, '35, p. 215. E. ; 

Hitchcock, '41, p. 442). 
Curvature of sandstone ridge near (Percival, 

'42, p. 432). 
Fossil fish locality at (J. H. Redfield, '36). 
Fossil fish, mention of, in (Percival, '42, p. 446). 
Fossil fishes collected at (Lyell, '66, p. 456). 
Fossil fishes from, brief account of (E. Hitch- 
cock, '37, p. 267). 
Fossil fishes from, description of (Egerton, 

'49, p. 8. Newborry,78. W.C. Redfield, '41). 
Fossil fishes from, descriptions and figures of 

(Newberry, '88). 
Fossil fishes from, reference to (Mather, '43, 

p. 294). 
Fossil footprints from (E Hitchcock, '58, pp. 

50 et seq.). 
Fossil plants from (Cbapin. '87a. Chapin, j 

91a). I 

Fossil plants from, description and figures of 

(Newberry, '88). 
Relation of trap and sandstones near (Whelp- 
ley, '45, pp. 6^-63). 
Sandstone hills near (Percival, '42, pp. 448, 

449). I 

Trap columnar near (E. Hitchcock, '23, vol. : 

6, ])p. 53-55). I 

Trap near, brief account of (E. Hitchcock, '23, 

vol. 6, p. 50). 
Trap ridges near (Percival, '42, p. 361). 
Trap ridges near, description of (Percival, '42, 

p. 354). 
Trap rocks at (J. D. Dana, '71a). 
Durham, N. C. Depth of and analysis of water 

from an artesian well at (Venable, '87). 
Marl near (Kerr, '75, p. 187). 
Quarries of Newark sandstone at (Shaler, '84, 

pp. 181, 182). 
Sandstone near (Kerr, '75, p. 304). 
Durham, Fa. Boundary of the Newark near 

(H. D. Rogers, '58, vol. 2, p. 668). 
Durham county, Conn. Trap conglomerate in 

(Percivai, '42, p. 316). 

Durham mountains. Conn. Altered trap from 
(Hawcs, '75), 
Observations on the origin of (Davis and 

Whittle, '89, p. 117). 
Trap ridges near, description of posterior 
(Davis and Whittle, '89, p. 114). 
Durlach P. 0., Pa. Boundary of the Newark 
near (Frazer, '80, pp. 14, 42. 



Eagle bridge, N. C. Section of ooal-bearing shalei 
at (Emmons, '52, p. 150. Smmoos, '66, pp. 
2^7,258. 
Eagle fklla, K. C. Coal near (Olmsted, '27, p. 126). 

Slates near (Olmsted, '27, p. 127). 
Earlrllle, Pa. Conglomerate from near (d'lnvil- 
liers, '83, p. 387). 
Detailed account of dips (d'Invilliers, '83, p. 
212). 
Earth crust, section, showii^ ancient {facial 

epochs (Shaler and Davis '81, p. 102). 
East Bloomfleld, N. J. Descriptitmof copper mine 
near (H. D. Rogers, '40, p. 161). 
Dip in quarries near (H. D. Rogers, '40, p. 139). 
East Bradford, Conn. Description of trap ridges 

near (Hovey, '89). 
East Bradford, Pa. Mention of a trap dike near 

(Fraaer, '84, p. 603). 
East Branch, N. J. Dip near (Cook, '68, p. 196). 
East cape, P. E. I. Newark rocks exposed near 

(Dawson and Harrington, '71, p. 15). 
East Cofalico township. Pa. Report on the ge- 
ology of (I'razer, '80, pi>. 43-44). 
East CoTentry , Pa. Newark rocks of (Fraser, '83, 

p. 222). 
East Earl township. Pa. Report on the geology 

of (Frazer, '80, pp.4S-50). 
East tioshen. Pa. Mention of a trap dike in 
(Eraser, '84, p. 693). 
Trap dike near (Lewis, '85, p. 445). 
Easthampton, Mass. An account of the trap 
rock of (E.Hitchcock, '41, pp. 641-643). 
Brief account of trap near (E. Hitchcock, '23^ 

vol.6, J). 45). 
Fossil fern from (£. Hitchcock, '58, p. 6). 
Fossil fern from, additional facts concerning 

(E.Hitchcock, '60). 
Fossil fern from, description of (E. Hitchcock, 

jr., '55). 
Fossil fern from, mention of (Fontaine, '83, 

p. 57. E. Hitchcock, 55a, p. 408). 
Fossil plants found at, mention of (Newberry, 

'88, p. 12). 
Trap dikes in primary rocks near, descriptioa 
of (Percival, '42, pp.422, 423). 
East Haren, Conn. Amygdaloid used as an iron 
ore at (Percival, '42, p. 325). 
Description of scenery near (E. Hitchcock, '23, 

voL7, pp. 3-4). 
Miueralogical composition and durability of 

building stone from (Hubbard, '85). 
Minerals at (Silliman, '18a). 
Sandstone quarries at (Percival, '42, p. 434). 
Sandstone quarries near (Shaler, '84, p. 127). 
Trap dike near (E. Hitchcock, '23, voL 6, pp. 

56, 57). 
Brief account of (E. Hitchcock, '23, vol, 6, pp. 

49-50). 
Description of (E. Hitchcock, '35, p. 418. E. 

Hitchcock, '41, pp. 655-656). 
Sectiou of (W. M. Davis, '83, pp. 280, 305-307, 

pis. 9, 10). 
Structure of (Percival, '42, p. 314). 
Trap ridge near (Percival, '42, pp. 326-330). 
East Long Meadow, Mass. Sandstone quarries af 
(G. P. Merrill, '89, p. 450). 
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East Marlboro, Pa. Mint ion of a tin]) dike in 

(Frazer, '84, p.693). 
East ffleridcn , Conn. Trap ridges near (Davia and 

Whittle, '89, p. 107). 
East Millstone, N. J. Trap dike near (Darton, 

'90, p. 69). 
East Ifantmeal, Pa. Trap dikes in (Frazer, '83, 

p. 233. Lesley, '83, p. 211) . 
East Pikeland, Pa. Newark rocks of ( Frazer, '8;^ 

p. 223). 
East Bock, €onn. Account of (DaviB aud Whit* 

tie, '89, p. 105). 
Analysis of trap rock from (J. D. Dana, '73, 

vol. 6, p. 106). 
Brief account of (E. Hitchcock, '23, vol. 6, 

p. 50. E. Hitchcock, '35. p. 417). 
Critical study of origin of (J. T>. Dana, '91). 
Description of (E. Hitchcock, '23, vol. 7, pp. 

2-3). 
Description of trap ridges near (Percival, '42, 

pp. 331, 335, 395-399). 
Elevation of (J. D. Dana, '75a, p. 498). 
Example of a dike changing to an Intruding 

sheet (Percival, '42, p. 300). 
Formed by an intrusive trap sheet (W. M. 

Davis, '88, p. 463). 
Garnets in the trap rock of (E. S. Dana, '77). 
Greneral account of (Sillimau, '10, pp. 87-92). 
Gteology and mineralogy of (Silllman, '14). 
Lamination of the trap of (Lesley, '56, p. 162). 
Origin of form of ( Whelpley, '45, p. 64). 
Quarries of trap rock at (Shalcr, '84, p. 127). 
Structure connectetl with (Percival, '42, p. 438)- 
Topographio form of trap ridge near (Perci- 
val, '42, p. 306). 
Easton, Pa« Fossil footprints and fossil plants 

at (Cook, '85, p. 95). 
Fossil footprints in museum of Lafayette Col- 
lege (C. H. Hitchcock, '88, p. 122). 
EasttowB, Pa« Mention of a trap dike in (Fra> 

ser, '84, p. 693). 
Trap dike in (Frazei, '83, pp. 285, 286, 288). 
East Tlneent, Pa. Newark rocks of (Frazer, '83, 

pp. 222,223). 
East Windsor, Conn. Fossil bones found at, 

account of (E. Hitchcock, '23, vol. 6, p. 43). 
I^oesil bones found at, description of (Wy- 

man, '55). 
Brief acconnt of (John Hall, '21). 
Mention of (£. Hitchcock, '41, pp. 503-504, pi. 

49. E. Hitchcock, '58^ p. 186. Percival, 

'42, p^ 444, 449. A. Smith, '32, p. 220). 
liote on (Silliman, '20. A. Smith, '20). 
Beferenceto (E. Hitchcock, '35, p. 237). 

SAT05, AMOS. 1818. 

An Index to the geology of the Northern 
States. 

[Boston] 12mo, pp. 1-52, and 1 plate. 

Contains a brief general account of the New- 
ark system in the Connecticut valley, 
illastrated by a pictorial section. 

EATOir, AMOS. 1820. 

An index to the geology of the Northern 

States. 
Troy N. Y., 16mo, 2d ed., pp. i-xi, 1-286. 
Jlrst edition not se^i. 
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EATON, AMOS— C^ontinuwl. 

Contains a brief general account of the New- 
ark rocks of the Connecticut valley and 
of New York aud New Jersey, pp. 206- 
212,215-221 and of the associated trap 
rock, pp. 249-256. 
EATON, AMOS. 1824. 

A geological and agricultural survey of the 

district adjoining the Erie canal. 
Albany [N. Y.], pp. 1-163. pi. 1. 
Contains a number of references to the sand- 
stone aud trap of the Connecticut valley, 
pp. 34, 92, 93, 146, 14^. 
EATON, AMOS. 1828. 

Theological nomenclature, exhibited in asynop- 
sis of North American rocks and detritus. 
(Continue<l under the title "General geo- 
logical strata.") 
In Am. Jour. Sci., vol. 14, pp. 145-159, 359- 

368, with 3 plates. 

General remarks on llthological characters, 

etc., pp. 145, 152-155, 365-367, pi. op. p. 145. 

EATON, AMOS. 1880. 

[Note on the presence of oolite in Bergen 

county, N. J.] 
In Am. Jour. Sci., vol. 18, p. 376. 
Mentions that oolite occurs in large quanti- 
ties at Franklin, Bergen county, N. J. 
Eaton Hill, Conn. Description of (Hovey, '89, p. 

366). 
Economy Point, N. S. Dip at (J. W. Dawson, '79, 
p. 101). 
Bocks of (J. W. Dawson, '78, p. 101). 
Edgefield, S. C. Brief account of coutact meta- 

morphism in (Tuoniey, '48, p. 68). 
Edge Hill, Pa. Conglomerate near (H. D. Bog- 

. ers, '58, vol, 1, p. 161). 
Edge Hill, Ya. 'Natural coke and trap at (De La 

Beche, '48, p. Ixvi). 
Edgewater, N. J. Sandstone beneath trap at 

(Cook, '68, p. 177). 
Edonia, N. J. Dip in shale at (Cook, '82, p. 125). 

EDWARDS, A. C. Footprints collected under the 

direction of (C. H. Hitchcock, '88, p. 121). 

EDWARDS, A. M. 1871. 

[Bemarks ou the cast of a tree stem in sand- 
stone from Newark, N. J.] 

In New York Lye. Nat. Hist., Proc., vol. 1, 
1870-'71, p. 155). 

Brief notice of the occurrence of the fossil 
mentioned. 

Cited on analysis of sandstone from New Jer- 
sey (Wurtz, '71). 

EOERTON, P. de M. 0. 1849. 

Palichthyologic Notes No. 3, on the ganoidei 
heterocerci. 

In London Geol. Soc, Quart. Jour., vol. 6, 
1850, pp. 1-10, and 2 plates. 

Discusses the taxonomic relation of certain fos- 
sil fishes from the Connecticut valley and 
New Jersey, described by L. Agassiz and 
J. H. Bedfield. Establishes the genus 
Ischypterus and a new species of Catop- 
terus. Concludes with a summary of 
genera and species which includes a num- 
ber of American fossils, 
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ECIERTOK, P. Cited on age of the Jnra-Triaa | 

rocks of eastern United States as indi- 
cated hj, fossil fishes (Lyell, '47, p. 278). 
Cited on age of the Bichmond coal field, Ya. 

(Taylor, '48, p. 47). 
Cited on fossil fishes (E. Hitchcock, '58, pp. 

5-6. Lyell, 'M, p. 456. Lyell, '71, p. S62. 

Newberry, '88, p. 20, 25). 
Cited on fossil fishes ftrom Eichmond coal- 
field, Va. (Lyell, '47, pp. 275,278). 
EGLE8T0N, THOMAS. 1886. 

The oanse and prevention of the decay of 

building stone. 
In Am. Soc. dvil Eng., Trans., vol. 15, pp. 

647-704. • 

Refars to the nse of trap rock for architectural 

purposes, p. 666. 
Discusses the decay of sandstone, and espe- 
cially of Newark Handstone, in New York 

city, pp. 676-680. 
Cited on the decay of Newark sandstone in 

New York city (Smock, '90, p. 297). 
Egypt, N. C. Analyses of coal from (Chance, '84. 

Chance, '85, p. 36. Emmons, '56, pp. 248- 

250. Genth, '71. Hale. '83, p. 226. Kerr, 

'75, pp. 293-294). 
Analysis of iron ore from (Emmons, '57, pp. 32, 

33. Kerr, '75, pp. 226-227). 
Analyses of magnesian limestone from near 

(Emmons, '58). 
Bituminous shale at (Kerr, '75, p. 295). 
Boundary of the Newark near (EmmouH, '56, 

p. 244). 
Brief account of rocks near (Emmons, 57&, p. 

76). 
Coal at, brief account of (McCrehee, '83, p. 76). 
Coal near, explorations for (Chance, '85, pp. 

35-40). 
Coal near, outcrop of (Wilkes, '58, p. 4). 
Detailed account of shaft at (Wilkes, *58, p. 6). 
Efflorescence of salt in (Jones, '62, p. 90). 
Fossil mammalia from, reexamination of (Os- 

bom, '86). 
Fossil mammals from (Emmons, '57, pp. 93-96). 
Fossil plants, description of (Emmons, 56, pp. 

288-295). 
Fossil reptilian bones from (Emmons, '57, pp. 

79,92). 
Fossil shells from near (Emmons, '57, p. 134). 
Fossils obtained at (Emmons, '57, p. 32). 
Iron ore in shaft at (Emmons, '56, p.262). 
Iron ore near (Kerr, '75, pp. 225-230). 
Position and depth of shaft at (Emmons, '57a, 

p. 7). 
Purity of water in shaft at (Emmons, '56, p. 

233). 
Quarries of Newark sandstone at (Shaler, '84, 

pp. 181, 182). 
Ripple marks on sandstone from (Emmons, '57, 

p. 32). 
Sandstone near (Kerr, '75, p. 304). 
Section in shaft at (Emmons, '56, pp. 233-234. 

Emmons, '57, pp. 31-32. Jackson, '56a, p. 

31. Kerr, '75, p. 142. Wilkes, '58, pi. op. 

p. 6). 
Section in shaft at, after Wilkes (Chance, '85. 

p. 21). 



Egypt, H. C— Continued. 

Thickness of coals and shales at (EBimons, 
*56, pp. 286>287. Emmons, *56, pp. 231, 288- 
239). 
Thickness of strata in shaft at (Emmons. '57, 
p. 30. Fontaine, '83, p. 100). 

EUsabetli, !f . J. Bond wells at (Cook. '85, p. 144. 
Nason, '896). 
Exposure pf sandstone apd shale near (Bos- 
sell, '78, p. 224). 

Elisabeth, Pa. Trap dikes near (Eraser, '80, p. 
28). 

Elisabeth copper aiiae, Pa. Trap dikes near (H. 
D. Rogers, 58, voL2,p.707). 

Ellsabethtown, K. J. Reference to gecdogy Msr 
(H. D.Rogers, '40, p. 129). 

Ellsabethtown, Pa. Boundary of the Newark 
near (H. D. Rogers, '58, voL^, p. 668). 
Brief account of having seen basalt in (T.F. 

Smith, '99). 
Trap dikes near (H. D. Rogers, '58, roL 2, p. 
687). 

Elisabeth towaship, Pa. Report on the geology 
of (Eraser, '80, pp. 39-41). 

Elk Ran, Ta. Brief account of a so-ealled copper 
mine at (Jackson, '50). 

Elktoa, Ya. Detailed description of geology near 
(W. B. Rogers, '40, p. 66). 

Elliagtoa, Cona. Description of trap dikes is 
primary rocks near (Percival, '42, pp. 425, 
426). 
Report of the finding of coal at (E. Hitehcoek, 
'23, vol. 6, p. 63). 

Ellington's, N. C. Fossil plants from (Ernmooa, 
'56, pp. 324-338. Emmons, '57, pp. 100^182). 

Elliott's limestone qaarry, Coaa. An aooount of 
the rocks at (Percival, '42, pp. 844, 868). 

ELLS, R. W. 1889. 

Report on the geology of sontbem New Bmnt* 

wick, embracing theoountiea of Charlotta, 

Sunbury, Queens, Kings, St. John, md 

Albert. 

See Bailey, Matthew, and EUs, 1880. 

ELLS, B. W. 1884. 

Report on explorations and surveys in the iB> 

terior of the Gasi>6 iteninsula, 1883. 
In geological and natural history survey and 
museum of (Canada, report of progreM, 
1882-'83-'84, Montreal, 1886, pp. 1E-84X. 
Accompanied by nine quarto sheets of i 
geological map of New Brunswick, Quo* 
bee, and Prince Edward island. 
Describes the rocks of Prince Edward island 
and gives reason and observation for aot 
considering them of Triassio age; bat 
states that there may jiossibly be small 
outlines of this period on the island. Id- 
cidentally the Newark rocks of Nova 
Sootia are described. See pp. 11E-19S, 
and note on atlas sheet 1 No. 5, SW. 

ELLS, B. W. 1681. 

Report on the geological formations of east' 
em Albert and Westmoreland oonntiot, 
New Brunswick, and portions of Cnmb«r« 
land and Colchester counties, NovaSootlli 
by R.W. Ells, 1884. Montreal, 188S. 
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ELLS, B. W«— Continned. 

In Geological and Katnral History Survey of 
Canada. Annual Report (n. s.), vol. 1. 
Montreal, 1886, pp. 1E-71E, accompanied 
by map of the province of New Bruns- 
wick [sheet 2-S'W] ; [map of] Nova Scotia 
and New Brunswick [sheet 4-NW] and 
a plate of sections in portfolio. 

lu this report the outcrops of the Newark sys- 
tem along the north shore of Minas basin 
are briefly described on pp. 6E, 7E, and in 
connection with a description of the Lower 
Carboniferous north of Minas basin sev- 
eral references to this system are included, 
PP.43E-51E. 

Cited on the geology of Prince Edward island 
(Bain and Dawson, '85, p. 117). 

KMER80N, BEN. K. • 1882. 

The Deerfield [Mass.] dike and its minerals. 
In Am. Jour. Sci., 3d ser., vol. 24, pp. 195-202, 

270-278, 349-359. 
Describes the geographical extent of the dike 

mentioned, and certain associated faults, 

together with its lithology, decomposition, 

mineralogy, etc. 

KXEBSON, B. K. 1886. 

The Holyoke range on the Connecticut. 
In Am. Assoc. Adv. Sci., Proc. vol. 35, pp. 

233-234. 
Abstract in Am. ITour. Sci., 3d ser., vol. 82, 

pp. 323-324. 
Abstract of a paper describing the structure 

and lithology of the Holyoke trap sheet. 

KHKB80N, BEH. K. 1887. 

[Topography and geology of Hampshire 
county, Mass.] 

In Gazetteer of Hampshire county, Mass., 
1654-1887, compiled and edited by W. B. 
Gray, pp. 10-22. 

Contains a sketch of the mode of origin of the 
sandstone and trap rock of the Connecti- 
cut valley and of their subsequent ero- 
sion, pp. 18-20. 

EMEB80N, B. K. 1891. 

[Remarks on the basal conglomerate of the 

Newark in the Connecticut valley.] 
In Greol. Soo. Am., Bull. vol. 2, p. 223. 
Remarks on a paper by R. Pumpelly. Refers 

to' secular disintegration before the depo. 

sition of the Newark. Gives thickness of 

arkose in Massachusetts. 

EHEB80N, B. K. Cited on a fault at Turner s 
Falls, Mass. (W. M. Davis, '88, pp. 469, 
471). 

Cited on the Newark system in the Counecii- 
out valley (Newberry, '88, pp. xiii-xiv). 

Cited on origin of limestone in the Newark 
rocks of Massachusetts (W. M. DaviH, 
'89, p. 66>. 

Cited on origin of the red color of the New- 
ark Band8t<me (Russell, '89, p. 50). 

Cited on overflow trap sheets in Massachu- 
setts ("W. M. Davis, '83, p. 297. W. M. 
Davis, '88, p. 465). 

SiMnoB ereek. If. B. Rocks of (Gesner, '41, p. 14) . 



Enig's miU, Pa. Dip of sandstone at (Eraser, 
•76, p. 94). 

Trap near (Eraser, '76, p. 94). 
Emlggrllle, Pa« Conglomerate from (Eraser, '76, 
p. 163). 

Dip near (Eraser, '76, p. 88). 

Limestone conglomerate from (C. E. Hall, '78, 
p. 17). 

Section through (Eraser, '76, op. p. 92). 
EmilysTlUe, Tork covnty. Pa. Fossil reptiles 

found at (Eraser, '85, p. 403). 
Emmettsborg, Pa. Boundary of the Newark 
near (H. D. Rogers, '58, vol. 2, p. 669). 

Catalogue of specimens of trap, etc., from 
near (Eraser, '77, pp. 254, 255, 332-381). 

Contact metamorphism near (H. D. Rogers, 
'58, vol. 2, p. 691). 

Iron ore near (H. D, Rogers, '58, vol. 2, p. 691). 

Trap dikes near (H. D. Rogers, '58, vol. 2, pp. 
688, 691). 

Trap from (C. E. Hall, '78, p. 61). 
EMMONS, E. 1886. 

Notice of a scientific expedition [to Nova 
Scotia and New Brunswick]. 

In Am. Jour. Sci., vol. 30, pp. 330-354. 

Contains a general description of the trap on 
the southeast shore of the bay of Eundy, 
with occasional references to the associ- 
ated sandstone, and a f^w records of dip, 
contact metamorphism, etc. A brief ac- 
count of Quaco head, N. B., is also given. 
EnONS, EBENEZEB. 1841. 

Report on the omithichnites or footmarks of 
extinct birds, in the New Red sandstone of 
Massachusetts and Connecticut, observed 
by Prof. Hitchcock, of Amherst. 

See (Rogers, H. D., L. Yanuxem, R. C. Tay- 
lor, E. Emmons, and T. A. Conrad, 1841). 
[EMMONS, E.] 1842. 

Topography, geology, and mineral resources 
of the State of New York. 

In a gazetteer of the state of New York. 

Albany, 12mo, pp. 5-25. 

Contains a brief account of the trap rock on 
the west bank of the Hudson, pp. 16-17. 
EMMONS, E. 1842a. 

Geology of New York [Part IVJ. 

Albany, 4to, pp. i-x, 1-437, pis. 1-17. 

Shows the position of the Newark system in 
the New York series of sedimentary rocks, 
p. 429. 
EMBfONS, EBENEZEB. 1846. 

Natural History of New York, Part V. Agri- 
culture, vol. 1. 

Albany, 4to, pp. i-xi, 1-371, and 21 plates. 

Contains a brief account of the Newark rocks 
of Rockland county, N. Y., pp. 200-201. 

EMMONS, EBENEZEB. 1862. 

Report of Prof. Emmons on liis geol<»gical sur- 
vey of North Caiiplina. 

Raleigh, pp. 1-182. 

Contains detailed description of the Deep river 
and Dan river coal fields, N. C., pp. 113-159. 

EMMONS, EBENEZEB. 1866. 

Geological report of the midland counties of 
North Carolina. 
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EMMONS, EBENEZEB—Continued. 

New York and Raleigh, pp. i-xx, 1-351, and 18 
maps and plates. 

Reviewed by Charles Dewey, in Am. Jour. 
Sci., 2d ser., toL 24, pp. 427-430. 

Abstract in Neues Jahrbach, 1858, pp. 358-369. 

Reprinted in **In coal and iron comities of 
North Carolina," by P. M. Hale. 

Contents relating to the Newark system. 

Deep river coal field. Page. 

Masses composing the formation. 227-239 
Considerations respecting age . . . 227-239 

Geographical extent of coal measures, 
together with the under and over 
lying sandstones 239-246 

Quantity and quality of the Deep 

river coal, composition, etc 246-254 

The Dan river coal field. Description 

of (E. Emmons) 259-291 

Economic products of the coal fields 

and of the red sandstones 261-268 

The advantages of Deep river for the 

manufacture of iron, etc 268-270 

History of opinions respecting tl\e ago 
of the Deep and Dan ri^'e^s forma- 
tions. Division of the series witli 
remarks sustaining it 271-283 

Description of organic remains 283-3 ^8 

The coal fields of Deep river and of 

Richmond, Ya., compared 338-342 

EMMONS, EBENEZEB. 1857. 

American geology, containing a statement of 
the principles of the science, witli full il- 
lustrations of the characteristic American 
fossils. Part YI. 

Albany [N. Y.], pp. i-x, 1-152, and 13 plates. 

CONTBNTS. 

Page. 

Preface v-vii 

Subject stated in the preliminary re- 
marks 1 

Geographical distribution of the Per- 
mian and Triassic (Newark) sys- 
tems of the Atlantic slope 2-4 

Of the relations which exist among the 
sandstones and slates of tlie differ- 
ent troughs or basins which have 
been described 5-13 

Comparisons of the beds described in 
the foregoing sections and their 
subdivisions proposed 13-16 

Proposed divisions and comparisons 

with European equivalents 16-18 

G^eral statements respecting the 
series of rocks to bo described. • 
Conglomerate, its composition and 
variable tldckness. Brown and 
red sandstone, its parallelism with 
Rothe Todte Liegendes, its fossils 19-20 

Lithological character of the coal 
measures of Rothe Todte Liegen- 
des, composition of the coal shales, 
black band, etc. Beds penetrated 
by the Egypt shaft; Dan river 
ooalseams 29-34 



EMMONS, EBENEZEB^Continned. Page. 

Fossils of the coal slates and shales, 

sandstones, etc 34-36 

Of the animal remains of the slateff 

and shales of the Chatham series . 36-54 
Rcptilia; characteristics of reptiles 

and their general distribation in 

the rocks 54-57 

The saurian remains of the Chatham 

series 58-65 

Mammal of the Permian epoch 93-86 

Subject-matter respecting the upper 

or the Triassic (Newark) series. . 97-98 
Fossils of the Newark system referred 

to tlieir proper classes and orders . 9^134 
Footprints or body imprints found in 

the upper series or Trias 135-141 

Yertebrata .•. 142-14B 

On the pyroplastic rocks belonging to 

the sandstone series 149-151 

ElUIONS, EBENEZEB. 1857t. 

Special report of Dr. E. Emmons, concerning 
the advantages of the valley of the Deep 
river [North Carolina], as a site for the 
establishment of a national foundry. 

Raleigh, pp. 1-14. 

Describes briefly the coal, iron, and building 
stone of the region referred to, pp. 6-11, 12. 

EMMONS, £. 1857b. 

Fossils of the sandstones and slates of North 
Carolina. 

In Am. Assoc. Adv. Sci., Proo., vol. 11, 1858, 
pt. 2, pp. 76-80. 

Abstract in Ann. Sci. Discov., 1857, pp. 312- 
314. 

Presents a generalized section of the Newark 
rocks of North Carolina, followed by a 
summary of results obtained from a study 
of their fauna and flora, and a discussion 
of their age as compared with certain for- 
mations in Europe. 

EMMONS, EBENEZEB. 1857c. 

Permian and Triassic systems of North Caru> 
lina. 

In Edinburgh New Philosophical Journal, N. 
S., vol. 5, p. 370. 

Abstract in Neues Jahrbuch, 1857, p. 343. 

Abstract of a paper read at the Albany meet- 
ing of the American Association for the 
Advancement of Science, 1856. The New- 
ark system in North Carolina is stated to 
belong to the Permian and Triassic sys- 
tems. The fossils on. which this clasdfl- 
cation is based are mentioned. 

EMMONS, E. 1868. 

The chemical constitution of certain members 
of the Chatham series in the vidleyof 
Deep river, North Carolina. 

In Am. Assoc. Adv. Sci., Proo., vol. 12, 1869^ 
pp. 230-232. 

Refers to divisions that have been made in 
classifying the Newark rocks of North 
Carolina, and presents three analyses ot 
magnesian limestone from near Sgypt^ 
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SHM0N8, E ^^Continned. 

Citod on age of the coal-l)eariiig rocks of Xorth 
Carolina (Chanoo, '83, p. 17. J. D. Dana, 
'56, p. 322. Jackson, '56«, pp. 31-32. Les- 
qiiereux, 70, p. 283. Macfarlane, '77, pp. 
518-528. Macfarlane, '79, p. 42. Marcou, 
♦88, p. 30. "W.C. Redfield, '56, p. 188). 

Cited on age of the Newark system (Hitch- 
cock and Hitchcock, '67, p. 416. Lea, '58. 
Newherry, '88, p. 9. H. D. Rogers, '58, 
vol. 2, pp. 696-697). 

Cited on cyprid» from North Carolina (Jones, 
62, p. 125). 

Cited on Deep river coal field, N. C. (Lyell, '66, 
p. 457). 

Cited on efflorescence of salt in the Egypt 
shaft, N. C. (Jones, '62, p. 90). 

Cited on extent of the Newark in Nortli Caro- 
lina (Wilkes, '58, p. 2). 

Cited on fossil hird hone from Nortli Carolina 
(Mackie, '64). 

Cited on fossil crustaceans from the Newark 
system (Jones, '62, pp. 80-87). 

Cited on fossil fishes of the Newark system 
(Newherry, '88). 

Cited on fossil mammalians from North Caro- 
lina (Oshom, '86). 

Cited on fossil mammalians in North Carolina 
(H. D. Rogers, '58, vol. 2, p. 761). 

Cited on fossil plants in North Carolina (Mar- 
con, '59, p. 25. Marcou, '90). 

Cited on fossil reptiles from North Carolina 
(H. D. Rogers, '58, vol. 2, p. 695). 

Cited on geology of the midlimd counties of 
North Carolina (Marcou, '58, pp. 15-16). 

Cited on geology of Yirginia and North Caro- 
lina (Archiac, '58). 

Cited on intrusive trap sheets in New Jersey 
(W. M. Davis, '83, p. 294). 

Cited on Newark of North Carolina (Miller, 
'7»-'81, voL 2, pp. 225-227). 

Cited on Older Mesozoic flora of North Caro- 
lina (Fontaine, '83, pp. 60, 62, 63, 88, 89, 97- 
128, pis. 48-54). 

Notice of work hy (Miller, '79-'81, vol. 2, pp. 
152-154). 

Reference to description of fossil mammal by 
(Oshom, '87). 

Review of geological report hy (Dewey, '57). 

Biifleld, Coiui. Brief account of shale at (E. 

Hitchcock, '35, p. 217). 
- Coal found in (E. Hitchcock, '41, p. 139). 
Fossil plants from (£. Hitchcock, '41, p. 453). 
Mention of the finding of fossil plants at (A. 

Smith, '32, pp. 21&-220). 
Report of the finding of coal at (E. Hitchcock, 

'23, voL6,p.e3). 
Red shale in (E. Hitchcock, '41, p. 443). 
Ridges in (Percival, '42, p. 445). 

Enfield bridge. Com. Localities of fossil foot- 
prints near (E. Hitchcock, '41, p. 466). 

Enfield iUls, CmiB. Description of fossil foot- 
prints from (E. Hitchcock, '58). 

Enfield fiiUs, Xmc Brief account of sandstone 
near (B. Hitchcoek, *35, p. 221). 



Enfield fklls, Mass.— Continued. 

Character of sandstone at (E. Hitchcock, '41, 

pp. 446-447). 
Concerning coal near (E. Hitchcock, '35, pw 
231). 
Enfield ridge, Saffleld, Conn. Fossil footprints at 

(E. Hltchco<*k, '58, pp. 50, et seq.). 
Englewood, N. J. Boundary of trap outcrop at 
(Cook, '68, p. 177). 
Description of the geology near ("W. M. Davis, 

'83, pp. 269-271). 
Dip of sandstone near (W. M. Davis, '83, p. 

269). 
Indurated shale near (Darton, '90, p. 52). 
Mention of building stone near (Cook, '81, p. 

43). 
Outcrops of trap and sandstone near (Cook, 

'68, p. 178). 
Sandstone on trap at (Cook, '68, p. 201). 
Sandstone on west slope of Palisades at (Cook, 

'68, p. 208). 
Sandstone quarries at (Cook, '79, p. 21). 
Upper contact of Palisade trap sheet near (Da- 
vis and Whittle, '89, p. 106). 
English company's colliery, Vs. Analysis of coal 

from (Clifford, '87, p. 10). 
English neighborhood, N. J. Bomidary of trap 

outcrop at (Cook, '68, p. 177). 
Ephrsts, Ps. Botmdary of the Newark near (Fra- 
zer, '80, pp. 43, 44. Lea, '58, p. 92. H. D. 
Rogers, '58, vol. 2, p. 668) . 
Ephrsta hills, Ps. Boundary of the Newark near 

(Frazer, '80, p. 15). 
Ephrsta township, Ps. Report on the geology oi 

(Frazer, '80, pp. 44-48). 
Eppes falls, Vs. Boundary Of Newark area near 
(Heinrich, '78, p. 231. W. B. Rogers, '40, 
p. 71). 
Erbs mill, Ps. Boundary of the Newark near (H. 

D. Rogers, '58, vol. 2, p. 668). 
Ersns, N. C. Exploration for coal no4ir (Chance, 

'a**, pp. 43-47). 
EvanR bridge, N. €. Boundary of the Newark 
near (Mitchell, '42, p. 130). 
Fossil tree trunks found near (Emmons, '52, 

p. 148). 
Unconformity of Newark and Taconic near 
(Emmons, '56, p. 242). 
Ersns mills, >'. ('. Section at (Emmons, '56, p. 

231). 
Evittstown, TS, J. Character of the formation near 

(H. D. Rogers, '40, p. 131). 
Ewingrille, N. J. Dip in shale near (Cook, '82, 

p?26). 
Exeter, Pa. Contact metamorphisni at (d'Invil- 
liers, '83, p. 199). 

EYEBHAX, JOHN. 1886. 

Footprints on the Triassic [Newark] of New 

Jersey. 
In Am. Jour. Sci., 3d ser., voL 31, p. 72. 
Brief description of fossil footprints from 

near Milford, Hunterdon county. New 

Jersey. 

EYEBHAN, JOHN. 1889. 

[Fossil footprints and fossil plants from Mil- 
ford, N e w 3 eitttt^ .\ 
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ETEBMAN, JOHK— Continaed. 

In notes on geology and mineralogy. In 
Philadelphia Acad. Nat. Sci. Proc., 1889, 
[vol. 40], pp. 32-33. 

Gives a list, withmeasorements, of fossil foot- 
prints finom the locality mentioned. 

Pairfkx, Tm. Boundaries of the Newark near 
(W. B. Rogers, '40, pp. 83, 86, 07). 
Description of the Newark near (W. B. Rog- 
ers, '40, pp. 64-60). 
Detailed description of geology near (W. B. 
Rogers, '40, pp. 66, 67). 
Fairfield, Conn. Description of trap dikes in 
primary rocks near (Percival, '42, pp. 415- 
416). 
Overflow trap sheets near (W. M. Davis, '88, 
p. 465). 
Fairfield, Pa. Boundary of the Newark near 
(Frazer, '82, p. 123. H. D. Rogers, '68, 
vol. 2, p. 669). 
Conglomerate from (Frazer, '80, p. 291). 
Conglomerate near (H. D. Rogers, '58, vol. 

2, p. 684). 
Conttict metamorphism near (H. D. Rogers, 

'58, vol. 2, p. 684,691). 
Copper ore at, detailed account of (Frazer, 

'80, p. 301-304). 
Copper ores near (Frazer, '82, pp. 132-134). 
Dip at (Frazer, '80, p. 301). 
Dip in shale near (H. D. Rogers, '58, vol. 2, pp. 

684-691). 
Iron ore near (H. D. Rogers, '58, vol. 2, p. 691) . 
Limestone from (Shaler, '84, p. 156). 
Trap dikes near (H. D. Rogers, '58, vol. 2, pp. 
684,600,691,692). 
Fairfield, 8. C. Description of trap dikes in 

• (Tuomey, '44, p. 12). 
Fair Haven, Conn. Relatitm of trap and sand- 
stone near (Whelpley, '45, p. 63). 
Trap dike in, mention of (Hovey, '89, p. 377). 
Trap dike near (W. M. Davis, '83, p. 268). 
Trap ridges near, description of (Percival, 

'42, pp. 331,333,335). 
Trap rocks near, description of (Davis and 
Whittle, '89, pp. 110-111). 
Fair Haven, East, Conn. Contact metamorphism 
near (Hovey, '89, pp. 369-375). 
Trap ridges near (Hovey, '89, p. 366). 
Fairmont Hill, N. J. Structure of (Dartou, '90, 

p. 43). 
Fair View, Pa. Mention of a trap dike near 

(Frazer, '84, p. 693). 
Fairrllle, X. J. Dip iu sandstone at (Cook, '82, 

p. 24). 
Fairyille, Pa. Boundary of the Newark near 

(Frazer, '80, p. 15,48,49). 
Fall mountain, Mass. Description of scenery 

near (E. Hitchcock, '23, vol. 7, p. 12). 
Fall rirer, Mass. Description of faults at the 

mouth of (Emerson, '82, pp. 195-196). 
Falls of the Passaic, N. J. Contact metamor- 
phism near (H. D. Rugera, '40, p. 146). 
Description of trap outcrop at (H. D. Rogers, 
'40, p. 146). 

Falmonth, Pa. Detailed description of the New- 
ark rocks near (iBYazer, '80, pp. 103-104). 



Falmovth, Pm.— Continued. 

Trap near, description of (Frafer, *80, p. 34. 
H. D. Rogers, '58, vol. 2, p. 687). 

Fuiwood, If . i. Description of the geology near 
(W. M. Davis, '83, p. 275). 

FarmersTllIe, N. C. Analysis of blackband firam 

(Emmons, '56, p. 264). 
Analysis of coal from (Emmons, '56, pp. 

247-248, 249, 250. Kerr, *75, pp. 293.2M). 
Boundary of the Newark near (Emmons, '56, 

p. 244). 
Brief account of coal at (Summons, *57a, p. 7). 
Dips and strikes near (W. R. Johnson, '51, 

pp. 6-7). 
Fossil reptilian bones from (Emmons, '57, p. 

92). 
Outcrop of coal in (Wilkes, '58, p. 4). 
Thickness of coal seams near (W. R. John- 
sou, '51, p. 8). 
Unconformity of Newark and Taconic near 

(Emmons, '56, p. 242). 
Farmington, Conn. Building stone from, brief 

account of (E. Hitchcock, '35, p. 46). 
Building stone near (Percival, '42, p. 439). 
Indnrntod bitumen found near (Percival, '42, 

pp. 37.5,376). 
Limestone near (Percival, '42, pp. 316, 443). 
Overflow trap sheets near (W. M. Davis, '88, 

p. 464). 
Sandstone quarries neax (Shaler, '84, p. 127). 
Trap ridges near (Percival, '42, pp. 368-370). 
Farmlngton hills. Conn. Analysis of diabatite 

from (Hawes, 75a). 
Topographic form of trap ridge near (Pescival, 

'42, p. 304). 
Farmington mountain, Conn. Anterior trap ridg<^ 

of (Davis and WhitUe, '89, pp. 109-110). 
Description of (Percival, '42, p. 374). 
Small map of (Davis and Whittle, '89, pi. 3). 
Farmington rirer gap, Cobb. Trap ridges near 

(Davis and Whittle, '89, p. 109). 
FanuTllIe, N. C. Analysis of coal and natural 

coke from (Battle, '86). 
Analysis of coal from (Chance, '84). 
Coal at (Macfarlane, '77, p. 519). 
Coal at, quality of (Emmons, '52, p. 131). 
Coal near, explorations for (Chance, '85, pp. 

26-33). 
Dip at (Macfarlane, '77, p. 518). 
Dip of coal seams near (Chance, *84, p. 518). 
Reference to fossil fishes from (E. HitchcodCf 

'41, p. 440). 
Reptile remains from (Emmons, '56, p. 309). 
Section of coal seams at (Chance, '85, p. 22). 
Section of coal seams near (Emmons, '52, pp. 

124-129). 
Sketch showing outcrop of coal near (Chance, 

♦85, p. 27). 
Fannrille, Ya. Boundary of the Newark near 

(W. B. Rogers, '39, pp. 74-76). 
Mention of coal shales and coal seams at 

(Heinrich, '78, p. 272). 
Short account of coalfield near (Daddow and 

Baunan, '66, pp. 402-403). 

Fannville area, Ya. Brief account of (Enunona, 
'57, p. 3. Hotchkiss, '81, p. 120). 
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FanuTllle ana, Tm.— Continned. 

Brief review of the ocourrence of coal in 

(Chance, '85, pp. 18-19). 
General account of the coal pf (Fatten, *88, p. 

23). 
Faaltt. Brief diaonaaion of (W. M. Davis, '88, 

pp. 409-481). 
Faalta in Connecticnt* Diacnaaion of (Hovey, '89, 

pp. 378-379. W.M. Davis, '89e). 
Detailed atudy of, near If eriden (W. M. Davis, 

'89). 
Map of, near Meriden (W. M. Davis, '89e, p. 

424). 
PoaaiMe exiatenoe of (E. Hitchcock, '58, p. 15). 
South Britain (W. M. Davis, *88, p. 472). 
Woodbury, section ahowing (W. M. Davis, '88, 

p. 472). 
See, alto, Connecticut valley. 

Faults in Ceueetleat valley. {W. M. Davis, *82. 

W. M. Davis, '82a, pp. 120-124. W. If. 

Davia,*83. W.M. Pavis, '88. W.M. Davis, 

*91. Davis and Loper, '91. Davis and 

Whittle, '89. Percival, '42, p. 300). 
Discussion of (W. M. Davis, '86, p. 344. W. 

M. Davis, '88. W. M. Davis, '89fr, pp. 

27-29). 
Hypothetical section of (W. M. Davis, '86, p. 

350). 
Marginal (W. M. Davis, '88, p. 474). 
Origin of (W. M. Davis, '88a) . 
Systematic arrangement of (W. M. Davis, *88, 

pp. 474-477). 
See, ahOf Connecticut and Massachusetts. 
Faults in Hasiaehuietts. At mouth of Fall river 

(Emerson, '82). 
See, alio, Conneetiout valley. 

Fanlta In New Jersey. (Cook, '79, p. 33. Cook, '82, 
p. 16. Cook, 83, p. 25. Cook, '87. Cook, 
'89, pp. 13-14. Darton,'90. W. M. Davia, 
'82. W.M. Davis, *83. Lesley '83, p. 181. 
Naaon, '89, pp. 25, 32-33). 
At Belleville (Cook, *81, p. 44). 
Garret rock (Darton, '90, p. 23). 
Haledion quarry (Cook, '83, p. 25, pi.). 
Hudson county (Darton, '90. Bussell, '80, pp. 

82-33). 
LambertviDe (Lesley, '83, p. 181). 
Palisadea (Naaon, '89, p. 26). 
Paterson (W. M. Davis, '83, p. 309, pi. 11). 
Plainfleld (Cook, '68, p. 677). 
(veneral, absence of (Cook, '68, p. 202). 
Fanlts In New York. In Palisade trap sheet (Dar- 
ton, '90, pp. 41-45). 
Fanlta In Nortt Carolina. Deep river area 
(Chance, '85. p. 59). 
Gulf (Emmons, '56, p. 241). 
Fanlta In H ova Scotia. (Dawson, '78, p. 104) . 
Fanlta In PenniyWanla. (Fraser.'84. Lewis, '85, 
p. 440. H. D. Bogers, '58, voL 1, pp. 86, 87) . 
Border of the Newark (Lesley, '63, pp. 188-189) . 
Bucks county (Lesley, '85, p. xxvii). 
Cornwall iron mine (Lesley and d'Invilliers. 

'85, pp. 496-506). 
Dillaburg (Fraser, '77, pp. 328-330. din- 

villiera, '86,p.l50S). 
TaidleyviUe (Lewis, '82). 



Fanlta In PenniyWaBl*— Continued. 

Yellow springs (H. D. Kogers, '58, voL 1, p. 88). 
Fanlta In Tirginia. Farmville (Daddow and Ban- 
nan, '60, p. 403). 
Midlothian (Fontaine, '79, p. 36). 
Bichmond area (Fontaine, '79, pp. 85, 36. New- 

ell, '89. W.B. Kogers, '36, pp. 55-56. Sha- 

ler, '71, pp. 114, 118). 
Origin of, briefly considered (W. M. Davis, 

'89a, p. 196). 
Producing overlap, diagrams showing (W. M. 

Davis, '88, p. 475). 
Various observationa cited ( W. M. Davis, '83, 

pp. 304-305). 
Fanqnier eonnty, Ta. Character of conglomerate 

in (W. B. Rogers, '39, p. 72). 
Description of the Newark in (W. B. Bogers, 

'40, pp. 64-69). 
Beference to fossil fishes from (E. Hitchcock, 

'41, p. 440). 
FayetlesTlUe, Ta. Boundary of Newark near 

(Heinrich, '78, p. 235). 
Feltrllle, H. J. Absence of contact metamor- 

phism at (Darton, *89, p. 135). 
Baryta at (Cook, '68, p. 709). 
Boundary of First mountain, trap at (Cook, 

'68, p. 182). 
Boundary of Second mountain, trap at (Cook, 

'68, p. 183). 
Copper ores near (Cook, '68, p. 676). 
Description of the geology near (W. M. Da- 
vis, '83, pp. 274-276). 
Dip at (Cook, '68, p. 196). 
Dip in sandstone at (Cook, '82, p. 24). 
Junction of trap and sandstone at (Russell, 

'78a). 
Limestone at (Cook, '68, p. 214. Cook, '79, p. 

18. Cook, '82, pp. 22, 42). 
Limestone near (Nason, '89, p. 22). 
Sandstone abone trap at (Cook, '68, p. 201). 
Section of trap aheet rear (Darton, '90, p. 26). 
Surface of trap sheet at (Darton, '90, p. 26). 
Trap exposures near (W. M. Davis, '83, p. 309, 

pL 11). 
Ferrish's coal mine, N. C. Analysis of coal from 

(W. R. Johnson, '50, p. 165. Macfarlane, 

'77, p. 625). 
Discovery of (W. K. Johnson, '50, pp. 161- 

162). 
Fiddlera creek, N. J. Dip near (Cook, '68, pp. 197, 

198). 

FIELD, BOSWELL. 1866. 

[On fossil footprints from Greenfield. Con- 
necticut.] 
In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 

160, 166). 
Describes a slab of sandstone covered vrith 

footprints. 
FIELD, BOSWELL. 1866. 

[Note on the discovery of the footprint of a 

biped webfooted animal at Greenfield, 

Massachusetts.] 
In Boston Soc. Nat. Hist., Proc., vol. 6, pp. 

10, 11. 
A brief extract from a letter relating to the 

discovery. 
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FIELD, B08WELL. 1860. 

OriothiclmiteB, or tracks resembling thoee of 
birds. 

In Am. Jour. ScL, 2d ser., vol. 29, pp. 361-363. 

Abstract in Neaes Jahrbnph, 1861, pp. 877, 878. 

Discusses the omitbio character of the foot- 
prints discovered in the Connecticut val- 
lev ; shows that some of the three-toed 
tracks were made by four-footed animals. 

FIELD, BOSWELL. 1860t. 

[On the probable reptilian or mammalian char- 
acter of the footprints in the sandstone of 
the Connecticut valley.] 

In Boston Soc. Kat. Hist., Proc., vol. 7, pp. 
316-317. 

Discovery of fossil at Turners Falls, Mass. 
(E. Hitchcock, '58, p. 7). 

Field copper raiae, N. J. Altered shale near 
(Cook, '83, p. 24). 

Contact of trap and sandstone at (Cook, '82, 
p. 51). 

Dip in shale at (Cook, '82, p. 24). 

Fossil Estherias and fishes found in (Nason, 
'89, pp. 29, 30). 
Figeley's ore bed. Pa. Sandstone on the border 

of (H. D. Bogers, '58, vol. 1, p. 88). 
Filler's ore pit. Pa. Keport on (Frazor, '77, p. 

222). 
FINCH, J. 1826. 

Memoir on the New or Variegated sandstone 
of the United States. 

In Am. Jour. Sci., vol. 10, pp. 209-212. 

Contains some observations on the Kewark 
sandstone in New Jersey, dissents from 
the use of the name Old Bed sandstone for 
that terrane. and uses the name New or 
Tariegatcd sandstone instead. 
FINCH, JOHN. 1828. 

On the geology and mineralogy of the country 
near "Westchester, Pa. 

In Am. Jour. Sci., vol. 14, pp. 15-18. 

Brief account of the Newark sandstone (called 
second or variegated sandstone) and asso- 
ciated trap near "Westchester, Pa. 
FINCH, J. Cited on the age of the Newark sys- 
tem (C. H. Hitchcock, '71, p. 21). 
Fire clay in North Carolina. (Chanco, '85, p. 25. 
Emmons, '56, pp. 265-266. Kerr, '66, pp. 
46, 47). 

Dan river area (Emmons, '52, p. 153). 

Deep river area (Emmons, '52, pp. 123-124). 
First Newark monntain, N. J. Boundaries of 
(Cgok, '68, pp. 180-182). 

Brief description of (Russell, 78. p. 241). 

Building stone near (Cook, '68, p. 506). 

Contact metamorphism near (Cook, '87, p. 125). 

Copper ores of the (Cook, '68, p. 676). 

Description of (Cook, '68, pp. 179-182. Cook, 
'82, pp. 49-52). 

Detailed description of (Darton, '90, pp. 19-32). 

Dip in (Cook, '68, p. 195). 

Dips in the associated sandstone (Walling, '78. 
p. 196). 

Gaps in (Cook, '82, p. 50). 

Lower contacts of trap sheet of (Darton, '90, 
pp. 25-31). 



First Newark laoiiBtaiii, N. J.— Continued. 
Origin of (Rassell, '78a). 
Origin of, discussed (Wurt«, '70, p. 10). 
Overflow origin of (W. M. Davis, '82). 
Probable faults near (Nason, '89, p. 26). 
Sketch of faulted trap near Faterson (W. H. 

Pavis, '83, p. 309, pi. 11). 
Solid hydrocarbon in (Rassell, '786). 
JS9e^ also, Watchuug mountains. 

Fishers miUg, 8. C. Description of trap dikes 
near (Tuomey, 44, p. 11). 

Fishes, fossil. (Emmons, *57, pp. 142-145, pis. 9, 9a. 

H. D. Rogers, '58, vol. 2,pp. 695. 760-761, 764.) 
Age indicated by (Newberry, '88, pp. 11-12). 
Description and figures of (Newberry, '88). 
General account of (Lyell, '66, p. 456). 
Geological position of (Newberry, *85). 
Observations on (Lea, *53, p. 193). 
Position in scheme of classification (EL Hitch- 
cock, '58, p. 147). 
Progress in study of (W. C. Redfield, '55a). 
Remarks on (E. Hitchcock, '58, p. 144). 
Review of (W. C. Redfield, '56). 
Summary concerning (MiUer, "TO-'Sl, vol. 2, p. 

243). 
Fishes, fossil, ft'om CoBnectlcvt. Discnssion 

concerning (Brongniart and Silliman, '22). 
Little falls, (C. H. S. Davis, '87, p. 21). 
Mention of (Percival, *42, pp. 442, 444, 446. 447* 

451). 
Middlefiold (Anonymous, '38). 
Southbury (E. Hitchcock, '28, p. 228). 
Westfield (Anonymous. '38. Silliman, '21, pp. 

221,222). 
Fishes, fossil, ft'om Connecticiit vailej. (Davia 

and Loper, '91. DeK^f'42. Warren, '54, 

p. 42). 
Brief account of (E. Hitchcock, '23, vol. 6, pp. 

76-79, pi. 9. E. Hitchcock, '37, p. 267. E. 

Hitchcock, '56. E. Hitchcock, '68). 
Description of (Egerton, '49. Newberry, '88. 

W.C. Redfield, '41). 
Localities of (Mather, '34). 
Markings made by (E. Hitchcock, '58j>p. 144- 

147. pis. 15, 16). 
Remarks on (Harlan, '34, pp. 92-94. H. D. 

Rogers, '58, vol. 2, p. 694). 
Fishes, fossil, fl*om Massachusetts. Brief account 

of (E. Hitchcock, '35, pp. 238, 330). 
Detailed account of (E. Hitchcock, '41, pp. 

458-460). 
Discussion concerning (Brongniart and Silli- 

man, '22). 
Position of in reference to trap sheets (K. 

Hitchcock, '55, p. 226). 
Reference to (E. Hitchcock, '41, pp. 437, 438). 
Sunderland (Anonymous, '54. Silliman. '21a). 
Turners Falls (E. Hitchcock, '58, pp. 145, 146). 
Fishes, fossil, ft'om New Jersey. Boonton (Anony- 

mous, '54). 
Description of (Egerton, '49. Newberry. 

Newberry, '88. W. C. Redfield, '41). 
Field's Coppermine ((^Jook, '82, p. 51). 
Listof (De Kay, '42). 
Localitiesof (Cook, '79. pp. 27-28. Naoon, *89, 

pp. 28-30).' 
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Fiihes, fossil, from Ifew Jersey— Continued. 
• Mention of (C!ook, '68, p. 174). 

Morris county (W. C. Redfield, '39). 
P<Hnpton (W. C. Kedfield, '43). 
Reference to (W. C. Sedfield, '43a). 
"Weehawken (Copk, '85, p. »5. Britton, '85. 
Gradacap, '86). 
Fishes, fossil, ttom Nortli CaroUnt. Brief ac- 
count of (Emmons, '56, pp. 321-822. Em- 
mons, '57, pp. 42-44. Emmons, '576, p. 77). 
Keference to (Cope, '75. Emmons, '52, p. 142. 
E. Hitchcock, '41, p. 440) . 
Fishes, fossil, fk-om PennsylTaiia. Brief descrip- 
tion of (Lewis, '85, pp. 449-453). 
PhoenixviUe (Cope, '85. Lesley, '83, p. 213, 

Wheatley, '61, p. 44). 
Yerkis station (Leidy, '76). 
Fishes, fossil, fk-om YirglDla. Brief account of 
(LyeU, '47, pp. 275-278. Lyell, '49, p. 282. 
^V. B. Rogers, '43, p. 300). 
List of (Heinricli, '78, p. 264). 
Mention of (W. B. Rogers, '43, p. 315. "Wool- 

dridge, '42). 
Note on (W. C. Redfield, '38a). 
Reference to (E. Hitchcock, '41, p. 440).' 
FIskdale, Conn. Description of trap dikes in 
primary rocks at (Percival, '42, pp. 419, 
420). 
Fire Islands, N. S. Brief account of Newark 
rocks on (Honeyman, '78). 
Copper ores at (How, 69, p. 72). 
Description of (Dawson, *78, p. 101. Gesner, 
'36, pp. 259-262. Jackson and Alger, '33, 
p. 272). 
Mention of (Marsters, '90). 
Books near (Dawson, '78, pp. 102-104. Ges- 
ner, '36, p. 170). 
Sandstone beneath trap at (Dawson, '47, p. 52). 
Trap dikes near (Ells, '85, p. 7E). 
FlTemlle Fork, K. J. Abandoned quarries near 

(Cook, '81, p. 55). 
Firemlle hovse. Pa. Exposure of trap and sand- 
stone near (d'Invilliers, '83, p. 225). 
FlTemlle lock, N. J. Dip in shale at (Cook, "79, 
p. 30). 
Dip near (Cook, '68, p. 196). 
Sandstone quarry near (Cook, '79, p. 23). 
Flairstone in Maryland. Brief account of (Tyson, 

'60, appendix, pp. 5-6). 
Flagstone In New Jersey. (Cook, '68, p. 521. Cook, 
'81, pp. 63-64). 
Analysis of (Cook, '68, pp. 516-521). 
Flagstone quarries In New Jersey. (Cook, '79, pp. 
20,25). 

Flagtown, N. J. Description of Sourland moun- 
tain near (Cook, '68, pp. 191-192). 
Description of trap, contact metamorphism, 
etc., near (H. D. Rogers, '40, pp. 152-153). 
Dip near (Cook, '68, pp. 198-199). 
Synclinal axis near (H. D. Rogers, '40, p. 128). 
Termination of trap ridge at (Cook, '82, p. 61). 
Flagtown, Pa. Trap near (C. £. Hall, '81, p. 80). 
Flemington, N. J. Analysis of trap from (Cook, 
'68, p. 216). 
Arenaceous strata near (H. D. Rogers, '40, pp. 
123-124). 



Flemlngton, N. J.— Continued. 

Copper ores at (H. D. Rogers, *40, pp. 159, 160- 

163). 
Description of copper mines at (H. D. Rogers, 

'36, pp. 169-170). 
Description of sandstone outoroiM near (H. 

D. Rogers, '36, p. 153). 

Description of trap outcrops near (Darton, *90, 

p.67). 
Dip at (Cook, '68, p. 197). 
Dip in indurated shale near (Cook, '82, p. 27). 
Dip in sand rock near (Cook, '82, p. 27). 
Dips near, diverse (Nason, '89, pp. 18, 19). 
Evidence of faulting near (Nason, '89, p. 33). 
Fossil crustaceans found near <Nason, '89, p. 

30). 
Map showing trap outcrops near (Darton, *90, 

p. 66). 
Origin of trap rock near (Darton, '89, p. 138). 
Reference to trap rock near (H. D. Rogers, '36, 

p. 154). 
Referred to as a locality for copper ore (H. D. 

Rogers, '36, p. 166). 
Report on copper mine near (Dickeson, '59. 

E. and C. H. Hitchcock, '59). 
Trap hill near (Nason, '89, p. 36). 

Trap intrusion near (H. D. Rogers, '36, p. 154). 
Trap outcrops near (Darton, '90, p. 70). 
Trap rock of (Cook, '82, pp. 62-63). 

Flemlagton copper mine, N. J. (Cook, '68, p. 679). 
Brief account of (H. D. Rogers, '36, p. 167). 
Description of (H. D. Rogers, '40, pp. 162-163). 
Trap dike at (Cook, '68, p. 204). 

Florarllle, N. J. Boundary of trap outcrop near 
(Cook, '68, p. 177). 
Indurated shale near (Darton, '90, p. 52). 

Flourtown, Pa. Brief account of trap dike near 
(C. E. Hall, '81, p. 75. H. D. Rogers, '68, 
vol. 1, p. 214). 
Description of trap dikes near (C. E. Hall, '81, 

pp. 19^20). 
Map showing continuation of trap dike near 

(CKHall, '81, p. 23). 
Reference to a trap dike near (Lewis, '85, pp. 

439-441). 
Trap dikes near (C. E. Hall, '81, pp. 19-20, 75). 
Fluvanna county, Ta. Boundary of the Newark in 

(W. B. Rogers, '39, p. 74). 
Flying hill, Pa. Trap and conglomerate at (d'In- 
villiers, '83, pp. 203, 204, 221-223). 
Flying hill run. Description of trap dikes near 

(H. D. Rogers, '58, vol. 2, p. 686). ^ 
'^olly river, N. S. Contact of Newark and Lower 
Carboniferous near (Ells, '85, i>. 48E). 
Description of Newark rocks near (Ells, '85, 

p. 7E). 
Dip at (Dawson, '78, p. 100). 
Rocks at (Dawson, '78, p. 100). 
Section at (Dawson, '47, p. 51, pi. 5>. 
Folly river bridge, N. S. Exposare of Newark 
rocks near (Honeyman, '74, pp. 345-346). 

FONTAINE, WILLIAM M. 1879. 

Notes on the Mesozoic strata of Virginia. 
In Am. Jour. Sci., 3d ser., vol. 17, pp. 25-39, 
151-157, 229-239. 
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FOBTTAIHE, WILLIAM ]C.-.Ck>ntinaed. 

Keviewed by P. Fraxer in Am. Nat., vol. 
13, pp. 284-292. 

'Abstract in Neues Jalirbuch, 1881, pp. 137-138. 

CUaaifies and describes tbe various Newark 
areas in Virginia, discusses tbe cbaracter 
and rebitions of tbeir fossil plants, and 
ptesents theoretical considerations in ref* 
erenoe to the oanses which exterminate 
tbe "Jurassic " flom. Tb» ageof the two 
principal divisions of tbe MtmmtAo ml 
Virginia also receives attention. 

FONTAINE, WILLIAM MOBBIS. 1888. 

Contributions to tbe knowledge of tbe Older 

Mesozoic flora of Virginia. 
Washington (Interior Dep., TJ. S. Creological 

Survey, Monograph No. 6, pp. i-xi, 1-144, 

pis. 1-54). 
Reviewed by D. Stur iu Verbandluugeu dor 

k. k. geologiscben Reicbsanstalt, No. 10, 

1888, and by J. Marcou in Am. Gcol., vol. 

5, pp. 160-174 ; see also The Virginias, vol. 

6, pp. 38-40. 

Abstract in Am. Jour. Sci., 3d ser., vol. 30, p. 
162. 

Contains a sketch of the geology of tbe New- 
ark system, pp . 1-9. Describes and figures 
fossil plants collected mainly at Clover 
bill, Va., and consisting principally of 
ferns, together with a few specimens of 
EquisetsB ; Schizoneura, fruits of cycads, 
and some undetermined plants, pp. 10-92. 
General observations on tbe relation of 
thd flora to that of tbe Trias, Jura, and 
Rhetic of Europe, pp. 92-^96. The Older 
Mesozoic flora of North Carolina, as treat- 
ed in £. Emmons' "American Oeology, 
Part VI, '• is also presented, pp. 57-121, fol- 
lowed by general remarks and conclusions, 
pp. 121-128. Explanation of plates, pp. 
129-140. 
FONTAINE, WILLIAM MORRIS. 1889. 

The Potomac or younger Mesozoic flora. 

XT. S. Geol. Surv., Monog. No. 15, in two parts. 

Refers to the unconformity of the Potomac 
with tbe Newark rocks beneath, in Vir- 
ginia, part 1, pp. 58-59. 
FONTAINE, W. M. Abstract of notes on tbe 
geology of Virginia. See Frazer, '82, p. 
140. 

Cited on age of tbe Newark system (Newberry, 
'88, p. 10). 

Cited on fossil flora (Dawson, '88, pp. 176, 246. 
Marcou, '88, p. 33. Newberry, '88. Zeil- 
ler, '88). 

Review of report on older Mesozoic flora by 
(Marcou, '90). 

Review of work by (Stur, '88). 
Fooshee, N. C. Exploration for coal near (Chance, 

'85, pp. 49-50). 
Footprints, fossil. Brief sketch of (H. D. Rogers, 
'58, vol. 2, pp. 760-761). 

Characteristics and paleontological value (E. 
Hitchcock, '60). 

Classification of (E. Hitchcock, '36, pp. 315- 
317). 



Footprlats, fosill— Contiimed. 

daasiflcation of, with list of species (S. mteh^ * 

cook, '44a, pp. 316-318). 
Comparative study of (£. Hitchcock, *58, pp.- 

24-45). t 

Compared with footprints of Uviag animals* 

(E. Hitchcock, '41, pp. 504-508, pis. 49, 50, 

51). 
Comparison of, with recent footprints (I>es<v, 

'49). 
Credit given £. Hitchcock for the iuveatiga- 

tion af (H. D. Rogers, '44, pp. 24»-2S0). 
Description and iUustraiknis (B. Hitclicook, 

'65). 

Description of species (C. H. Hitchcock, '88, 
pp. 123-127. E. Hitchcock, '38, pp. 317- 
329. E. Hitchcock, '42). 

Descriptive catalogue of, iu tbe Hitchcock 
cabinet at Amherst college (C. H. Hitch- 
cock, '65). 

Diucussion concerning (Murcbison, '43). 

Discussion of the nature of (E. Hitchcock, 
'36, pp. 313-316). 

Discussion of tbe principles of classification 
(E. Hitchcock, '48). . 

Doubtful species of (E. Hitchcock, '6$, p. 2). 

Early observations on (Barratt, *45). 

Evidence of having been made on a slewing 
surface (W. B. Rogers, '42a). 

General account of (Emmons, '57, pp. 135-142, 
pl.7). 

Glossary of words used in description of (S. 

Hitchcock, '58, p. 207). 
History of the discovery and description of 

(E. Hitchcock, '44a). 
Illustrations of (Boav6). 
Inferences from (Cook, '68, p. 338). 
Note in reference to the correct determinatioa 

of (Deane, '47a). 
Number of phalanges in the toes of (Sillinuui, 

Silliman, jr., and Dana, '47). 
Of crustaceans (Agassis, '58). 
Physical conditions shown by (J. D. Dana, '75, 

p. 420). 
Reference to (Newberry, '88, p. 5). 
Remarks on the classification of (Cope, '60, p. 

242). 

Revised list of (C. H. Hitchcock, '71. C. IL 

Hitehcock, '88). 
Sketch of progress in tbe study of (Warren, 

'55). 

Species of, not rtiliablo (E. Hitchcock, '65, p. 2). 
Statements in reference to the nature of (J. D. 

Dana, 'G5). 
Table showing classification of (E. Hitchcock, 

'48, pp. 165-168). 

Footprints, fossil, ft'om Connecticiit. Additional 

localities (E. Hitchcock, '37b). 
Greenfield, description of (Field, '55). 
Middletown, mention of (Anonymous, *38a. 

Barratt, '37). 
Reference to (Adams, '46a. Silliman, '87). 

Footprints, fossil, ttom the Conneetient Tallef. 

Account of (Danberry, '39, pp. 19^21. Deane, 
'61. Le Conte, '82, pp. 253-257). 
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Footprimtay flosiil, from the Connectievt TsUey - 

Continaed. 
Brief aceoant of (Adams, '46, pp. 101-102. 

Deane, '42. £. Hitchcock, '37, pp. 271-273. 

E. Hitchcock, '55a, pp. 181- 189. £. Hitch 

cock, '56. £. Hitchcock, '58, p. 173. Le 

Conte, '84, p. 327. LyeU, '66. pp. 453-456. 

Lyell, '45, vol. 1, pp. 252-255. Lyell, '71. 

p. 361. Mantell. '43. Morchison. '43a. 

Macfarlane. '79. p. 63. Owen, '43. Owen, 

'50, pp. 181, 182. 324-327. Pictet, 53. 

Shaler, '85, pp. 218-219. Steel, '74, pp. 

184-185). 
Classification of (E. Hitchcock, '37. p. 273). 
Conclusions firom stndj of (E. Hitchcock, '58. 

pp. 172-175. 
Cmstaceans (Dana, '58a. Leidy, '58). 
Description and fignres of (Deane. '49). 
Description a^d figures of many genera and 

species (E. Hitchcock, '48). 
Description of (Deane, '45d. E. Hitchcock. 

'56a. E. Hitchcock, 58). 
Discussion as to the nature of the animals 

that made them (Field. *60). 
Discussion of the conditions under which they 

weiaa formed (E. Hitchcock. '47. pp. 56-57). 
First discovery of (Mackie, '64). 
General account of (Emmons, '46. p. 201. 

Deane, '43). « 

Illustrations of (Gray and Adams, '60, pp. 

247-252). 
Insects (Warren. '55). 
I.istof (E. Hitchcock, '37a). 
liocalities of (E. Hitchcock, '48. pp. 131-132 

E.Hitchcock, '58. pp. 45-50. D. Marsh. 48). 
Marsh cited on the reptilian character of 

(Hull, '87. p. 86). 
New facts concerning <E. Hitchcock. '63). 
Notice of discoveries of (W. 0. Redfield. '38) 
Popular account of (E. Hitchcock, '58. pp. 

175-190. RusseU. 77. Winchell. 70. pp. 

180-187). 
PosiUon of, in the strata (E. Hitchcock, 58. 

p. 20). 
Priority of discovery of <Bouv6, '59. Deane. 

'44a. Deane, '446. E. Hitchcock, Ud. 

E. Hitchcock, '58. pp. 191-199. W. B. 

Bogers, *59). 
Probable reptilian or mammalian character of. 

brief remarks on the (Field, '60). 
Seasons for doubting that they were made by 

birds (L. Agassiz, '55). 
Bomarks on (H. D. Bogers, '58, voL 2. p. 694). 
Boview of the controversy concerning the dis 

covery of (E. Hitchcock. '44a). 
Bevised classification of (Cope, 69, p. 242. 

E. Hitchcock, '45). 
Synopsis of (E. Hitchcock. '58. p. 174). 
Table showing characteristics of (E. Hitch- 
cock, '58, pp. 201-205). 
Table showing meaaurranents of (E. Hitch 

HMOk, '48, pp. 181, 191, 196, 211, pi. op. p. 256). 

Thickness of rocks containing (H. D. Bogers, 
'56, p. 32). 

TJpheaval of sandstone strata since the origin 
- of (B. Hitchcock, '55, p. 226). 



FtrtpilBta, J^Mil« from Haatadiaaetts. Condi- 
tion! under wkkth tiiegr were made (E. 
Hitchcock. '41, pp. S12-613). 

Description of (E. Hitchcock, '47. £. Hitoh- 
cock '58. Warren. '55. pp. 305-306) . 

Description of five new species from near 
Turners Falls (E. Hitchcock, '43a. p. 254). 

Detailed account of (E. Hitchcock, '41, pp. 
464-525, pis. 30-51). * 

Doubtful origin of (E. Hitchcock. '41. p. 501). 

General account of. with description and fig- 
ures of species (E. Hitchcock, '36). 

General description of a small slab of (Man- 
tell, '46). 

General description of the nature and situa- 
tion of (E. Hitchcock, '41. pp. 467-474. pis. 
30-49). 

Greenfield (Field. '56). 

In state cabinet (E. Hitchcock, '59). 

Localities of (E. Hitchcock.^ '41, pp. 465-467). 

Manner in which they succeed each other (E. 
Hitchcock, '41, pp. 617-518. pi. 47-51). 

Mention of (Packard, '71). 

Position of. in reference to trap sheets (£. 
Hitchcock, '55, p. 226). 

Quadruped from Turners Falls (Deane. '48). 

Remarks upon (E. Hitchcock, '45«). 

Showing a succession of tracks (E. Hitchcock 
'41, pp. 500-501. pis. 47. 48. 49). 

Specific description of (E. Hitchcock. '41 pp. 
474-501). 

Summary of species of (E. Hitchcock. '41. p. 
499). 

Turners Falls description of (Deane. '45 
Deane. "47. Deane, "50. Deane, '56. C. 
H. Hitchcock. 66). 

Footprints, fossil, from New Jersey. (Cook. '79, 
p. iS). 

Boonton (Bussell. '79). 

Briefreferenceto (W. C. lledfleld, '43a). 

Description of the occurrence of (W. C. Bed- 
field. '43). 

Geological' museum at Trenton (Cook. 79. p. 
28). 

Location where found (Nason, '89. p. 28). 

Mention of (Emmous, '4G. p. 201). 

Mention of localities of (Bnssell. 78. p. 225). 

Milford. brief description of (Eyerman. '86). 

List of, see Eyerman. '89. 

New Yemon, mention of (Cook, '85. p. 95). 

Popular account of (Bussell. 77). 

Beference to the discover^' of (E. Hitchcock, 
'43a. p. 255). 

Bemarkon (C. H. Hitchcock. '89). 

Weehawken (Gratacap. 86). 

Whitehall, mention of (Cook. '83. pp. 95-96). 

Footprints, fossil, from New York. State cabinet 
(Anonymous. '54). 

Footprints, fossil, from Peon syl ran ia. At Easton 

(Cook, 85. p. 95). 
Goldsboro (Wanner, "89). 
Karnes given to (Lea, 56. p. 78). 
Phoenixville (Jones. '62, p. 95. AVheatley. '61, 

p. 45). 
Bemarks on (C. H. Hitchcock, 89). 
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Footprint! off 9xMkkg reptileg for compultoii 
with foifil footprints. (Deane. '61. p. 44, 
pis. 21. 22). 
ForeitTille, Conn. Sandstone <| uarries near (Sha. 

ler. '84, p. 127). 
ForestTllle, Pa. Trap dike near (Lewis. 85. p 

447). 
Fort Hale, Conn. Description of trap ridges near 
• (Perci val. 42. p. 329) . 

Fort Huis, N. Y. Boundary' of trap near (Cook, 
'68, p. 192). 
Elevation of Sonrland mountain at (Cook. '68, 
p. 191). 
Fort Lee, N. J. Bonndary of trap outcrop at 
(Cook, '68, p. 177). 
Character of trap ridge near (Darton, '90, pp. 

38,47-48). 
Contact metamorphism at (Cook, '68. p. 208). 
Copper ore under trap at (Cook, '68, p. 676). 
Description of geology near (W. M. Davis 'Sfl, 

pp. 260-271?. 
Description of sandstone and cougloyierate 

near (Cook. '68. p. 208). 
Dip at (Cook. 68. p. 195). 
Dip in sandstone at (Cook, '79, p. 30. Cook, 

•82. p. 24). 
General account of geology near (Pierce, '20. 

pp. 182-184). 
Section of the Palisades south of (Cozzens. '43, 

pi. 2). 
Trap ridge near (Darton, '90, pp. 47-48). 
Fort Washington, Pa. Boundary of the !Newark 
near (C. E. Hall. '81, p. 75. Lesley, '85, 
p. Ixxxi). 
Conglomerate at (C. E. Hall, "81, p. 24). 

FOSTER [J. W.]. 1851. 

[Remarks on the geological position of the 
Newark syatem and on the structure of 
the Connecticut valley sandstone] 

In Am. A.SSOC. Adv. Sci., Proc, vol. 5, p. 46. 

Abstract in Ann. Sci. Discov., 1852. p. 260. 

Remarks on a paper by "W. C. Redi5cld, in 
reference to the age of the rocka mentioned, 
as indicated hy stratigraphy. Discusses 
also the evidence of an unconformity in 
the sandstones of the Connecticut valley. 

FOSTER, J. W. 1869. 

The Mississippi valley, its physical geog 

raphy. [etc.]. 
Chicago and London, pp. i-xvi. 1-443. 
Contains a brief account of the Xewark sys- 
tem, p. 306. and ageological sketch map of 
the United States, pi. op. p. 273. 
FonntalnTille, Pa. Trap dikes near (Lewis, '85. 

p. 453). 
Franklin, N. J. Bored well at (Cook, 85, pp. 
117-118). 
Oolite at (Eaton. '30). 
Franklin copper mine, N. J. Description of 
(Cook, '68. p. 679. H. D. Rogers. '36. p. 
168. H. D. Rogers. 40. p. 161). 
Franklin county, Mass. A study of stratigraphy 

in (Walling. 78>. 
FranfeJin county, Pa. (leological map of (San- 
ders. '81 K 
Report on the geology of (Frazer. 77). 



Franklin lake, N. J. Bonndary of Seooad moan 

tain, trap near (Cook. '68. pp. 183, 184). 
Dip in sandstone at (O>ok, '82. p. 30). 
Dip near (Cook, '68, p. 199). 
Sandstone quarry at (Cook, '79. p. 22) . 
Trap hill near (Cobk, 82, p. 49). 
Frankliatown, Pa. Catalogue of specimens of 

sandstone, etc., near (Frazer. '77. pp. 332- 

381). 
(Jonceming the mines at (Frazer. 77e, pp. 654- 

655). 
Isolated area of schist in Newark rocks near 

(Frazer. *77c. p. 651). 
Mention of various rock specimens from near 

(C. E. Hall, '78. pp. 33-36). 
Section from near, to Wells ville (Fraaer, '77. 

pp. 271-273, pi. op. p. 272). 

FRAZER, PERSIFOR, Jr. 1874. 

Weathering of rocks [at Gettysburg, Pa.]. 
In Philadelphia Acad. Xat. Sci.. P'tKJ.. voL 

26. p. 228. 

Brief de8cri))tiun of the weathering of trap 
rock (Syenite) at Gettysburg. 

FRAZER, P[ERSIFOR], Jr. 1874a. 

On exfoliation of rocks near Gettysburg. 

In Am. Phil. Soc. Proc, vol. 14. 4874-1875. 
pp. 295-297. 

Describes the weathering of trap rock (syenite) 
near Gettysburg. Pa. 
FRAZER, PERSIFOR. 1876. 

On some thin sections of the Lower Paleozoio 
and Mesozoic rocks of Pennsylvania. 

In Am. Inst. Mining Eng., Trans., vol. 3, pp. 
327-328. 

Brief general state. nent of the results of an ex- 
amination of thin sections of sandstoneand 
trap from York and Adams counties. Pa. 
FRAZER, PERSIFOR. 1875a. 

On the traps of the Mesozoic sandstone in 
York and Adams counties. Pa. 

lu Am. Philo. Soc., Proc.. vol. 14, 1876. pp. 
402-414, pis. 1-4. 

Discusses the chemical composition and opti- 
cal properties of certain trap rocks from 
West Rock, Conn., and from near York, 
Gettysburg, and Dillsburg, Pa. Presents 
complete analyses of trap from West 
Rock and from near York. 
FRAZER, PERSIFOR. 1876b. 

(Comparison of microscopical section and 
fragments of trap from near Gettysburg. 
Pa., with similar samples and sections of 
the trap rocks of Connecticut.] 

In Am. Philo. Soc.. Proc, vol. 14. pp. 430-431. 

Presents the results of the comparison indi- 
cated in the title. 
FRAZER, PERSIFOR. 1875c. 

On the Trias of York" county. Pa. 

In Philadelphia Acad. Nat. Sci., Proc, vol. 

27. .p. 123. 

Brief remarks on the dip of Newark strata 
and on the unconformity of Newark and 
Silurian rocks in York county. Pa. 
FRAZER, PERSIFOR, Jr. 1875d. 

On the Mesozoic red sandstone of the Atlantic 
states. 
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FBAZER, PCBSIFOR, Jr.— Continaed. 

In Philadelphia Acad. Nat. Sci., Proc., vol. 

27, pp. 440-442. 

General considerations relating to the prob- 
lems presented by the Newark system. 

FBAZER, PERSIFOE, Jr. 1876. 

Sccoud geologfical survey of Pennsylvania, 
1874. Keport of progress in the district 
of York and Adams counties [etc., etc.]. 

Harrisburg, 1876, vol. C. pp. i-viii, 1-198, with 
10 plates and maps. 

Contains brief reports of observation on 
boundaries, dip, trap dikes, etc., pp. 71, 
8&-89,91,a2-93.94,95.101, 102, 103, 122-129, 
152, 153, 159, 160, pis. op. pp. 64, 92, 94, 112, 
128. 196. 
FBAZER, PERSIFOR. 1876a. 

Geological map of Adams county, Pa. 

See Lesley and Frazer, 1876. 

FBAZER, PERSIFOR, Jr. 1876b. 

Notes on two traps; a case of alteration of 

earthy sediments. 
In Philadelphia Acad. Nat. Sci., Proc.. vol. 

28, p. 60. 

Describes the api>earance of a sandstone thai 
has been altered by a trap introsion. 

FBAZER, PERSIFOR. 1876c. 

Notes on some Paleozoic limestones. 

In Philadelphia Acad. Nat. Sci., Proc., vol. 
28, pp. 66-63. 

Gives an analysis of limestone firom the New- 
ark system at Billsbarg, Pa., p. 63. 

FRAZEB, PERSIFOR. 18764. 

A stady of the specular and magnetic iron 

ores of the New Bed sandstone in York 

wnmty^ Pa. 
In Am. Inst. Kining E^., Trans., vol. 5, pp. 

132-143, pL 2. 
Describes the chameter and mode sfooeureDee 

of certain iron ores and of assoristcd trap 

dikes near Dillsbiirg, Pa. 

FBAZER, FBRSIFOB. 1876s. 

A study of tlie igneous rocks. 

In Am. Inst. Mining Bag.. Traas.. vol. S. pp. 
144-146. 

Gives the mincralogieal eoaipositaum of a WMm- 
her of trap roeks from Adams and York 
oonntles, PSoBsylrama. p. 146. 

FBAZER, PEB8IF0B, Jr. IH17, 

Seomd geiriogieal sarrcj vf PewMjlraaia, 
187^ R^«»rt of ptog r e— in tfa« «o*nrtks 
of York, Adams Cmberiand. aaid Fnuk- 
lin [etc., eie.]. 
Haxriab«irg(TsLCC].pp.2fFl-4«. aad 17^tat«» 
and sups. 

a detailed aeoMnt «< tb« X«wa»k 
systflsi ia tke rsOTtaes KKKtiMEMl vitL 
special lefBveacfe ta tfe;dKfi>MSts4< imai <»r* 
and to tx9 rodu. A]arp!mnBUt««r«#4^ 
serrstkaw sf <Kp are xvj at^^ A yy 2fl^'2Mi. 
239-n7, 346.081. pL 4^ p^. 25Sr 2M. 2?2 
274, 98, 984, SSK. sad ms^. 

MFML Vtita. 

The assHisB sT ths Ajwtkaa 2r^ ir^ 



FRAZER, PERSIFOR- Continued. 

In Am. lost. Mining £ugi.. Trans., vol. 5, pp. 
494-501. 

Reviewed by P. Frazer in Am. Nat., vol. 13, 
pp. 284-292. 

Compares a section of Uio Newark nnrks In 
Adams county, Pennsylvania, with gen- 
eral sections of the Pcrmiau. Triassic, and 
Jurassic rocks of EDgland and Germany. 

FRAZER, PERSIFOR, Jr. 1877b. 

On copper-bearing rocks of tbe Mcsoxoio for- 
mations. 

In Philadelphia Acad. Nat. Hci., Proc, vol. 
29, pp. 17-19. 

I>escribcs tlio occurronc.o of copper ore at 
Bounau;;hton, near Gettysburg. Pa. 

FRAZER, PERSIFOR. H77e. 

Kegardiug some Mes<izi)ic oren. 

In American Phil. Soc., Pro<:., v»l. 10, pp. 
651-655. 

Mentions outliers of schist in Newark areas, 
and also outliers of Newark rocks in the 
• bordering crystalline rocks of Pennsyl- 
vania. Considers the mo<lo of foniiation 
of the. Newark sandstones, and atlvancea 
a hypothesis to account for the ores they 
contain. 

FRAZER, P. 16776. 

[Remarks on the Newark system in Pennsyl- 
vania.] 

In Am. Phil. Soc., Proc., vol. 1-16, p. 064. 

Brief abstract of remarks cincemiug tbe ori 
gin of tbe prevailing dip at the Newark 
rocks, and tbe occurrence nf iron or»^ as 
a definite line in br>th the Newark and 
adjacent terranes. 

FRAZER, PEBSIFOB, Jr. 1678. 

On the physical and cbeuksi ttharaderiMUea 
of a trap ocearring at Willfaaison*s Point 
[Pennsylvania]. 

In American PbiL 8oc., Proc., vol. 16. 1810, 
pp. 96-103. and pL op. p. Stf . 

IMseosses tbe optical ffioperti«s sad tbe ebsai' 
Seal and mJaeraJogical eoupositbm of trap 
fnsa tbe locality mentioned, and preseols 
a eottpUit* analysis of it. Tbs e/A^nd 
yhit* ace»mpaajin% this paper nhtma X\m 
appearaooe of s thin section of tbs tn^ fa 
polarized light. 

FBAZEB,FEB«FOB,ir« Wl%» 

Thb K«sogEoi< sandstOAe of \k»tt KtSamxi^ m\ttpe, 

la AatSat., rotU. pp.lOA^va, 

A n!TJ«;w«f UU fotkrwing papiet tm tb^ ^>fnks^ 

x)0m MiwtksMd : ^ Tb* ^uMitm «f tJb* 

AsMri^aaX^rwI^sajkdstMM. ** b/ pitrti^ 

Vraux, jf,i " The M«m««U ff^rmat^m e€ 

"Uxaaa. byOswaldJ^llAJEAf^.k 544^* 

4« ii^ UetMM^, «4 Vtgjg^aix hy 'ffm. H, 

V'Miaaie . atA The pktj sic.a: kiitiet} *4 tke 

Triaeeie ff^frmaxjwm *d !(ev 4erenj aaA tke 

rRAZCft,rK«iiifroft,jr. im*. 

*>vyrt ^ i^'w^TAmt ;* 'jr:. tjy:, tju 
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FRAZER, PEBSIFOR, Jr. -Continned. 

Harrlsburg, pp. i-x, 1-350, with 12 plates and 
•n atlas of 13 shoots of maps and sections. 

Contains a detailed description of the boun- 
daries of the Newark s^'stom and of local 
features of the sandstone, conglomerate, 
trap dikes, etc., composing the system, in 
the county mentioned. 

FRAZER, PER8TF0R. 1882. 

M6moire sur la g^logie de la partie sud-est de 
la Pennsy Ivanie. In Theses pr6sent6es k 
la Faculty des Sciences do Lille University 
de Franco poor obtenir le grade de doo- 
tenr ds-sciences natarelles. Lille [France], 
4to, pp. 1-179, and 4 plates. 

Contains a description of the Newark system 
in Pennsylvania. Describes the extent of 
tlio system, its geological position, the 
character and origin of the copper and iron 
ores it contains, and also the extent and 
character of the trap rocks that traverse 
it. Discusses briefly the origin of the red 
color of the Newark sandstone. Gives 
analyses of copper and iron ores, and of 
trap rock. The geological map shows the 
distribution of stratified and igneous rocks 
of Adams and Lancaster counties. 

FRAZER, PER8IF0R. 1883. 

Geological notes in the several townships of 
Chester county [Pa.]. 

In second geological survey of Pennsylvania, 
vol. C, pp. 215-245 and maps in pocket. 

Preliminary remarks on the varieties of rock 
in Chester county, including the sand- 
stone, shale, and trap, p. 219. Distribu- 
tion and general character of the Newark 
in varions towns, pp. 220, 221, 222, 223, 224. 
226. 235, 236, 244. 

FRAZER, PERSIFOR. 1884. 

Trap dikes in Archean rocks of sontheastem 
Pennsylvania. 

In Am. Phil. Soc, Proc., vol. 21, pp. 691-694. 

A review of a paper by H. C. Lewis, on *'A 
groat trap dike across sontheastem Penn- 
sylvania." See Lewis, 1885. 

FRAZER, PERSIFOR. 1885. 

General notes, sketch of the geology of York 

county, Pa. 
In Am. Phil. Soc. Proc., vol. 23. 1886, pp. 

391-410, and a map. 
Describes the extent and character of the 

Mesozoic rocks of York county, Pa. 

Discusses the evidence of their thickness 

and quotes E. D. Cope, in reference to 

their age. 

FRAZER, P. Cited on amount of iron in trap 
rocks (Russell, '80, p. 51). 

Cited on composition of trap rooks (W. M. 
Davis, *83. p. 284). 

Cited on a great trap dike in southeastern 
Pennsylvania (Lewis, '85, p. 456). 

Cited on intrusive trap sheets in Pennsyl- 
vania {W. M. Davis, '83, p. 204). 

Cited on iron-ore mines near Dillsburg, Pa. 
(d'Invilliers, '86, pp. 1502). 



FRAZER, P. -Continued. 

Cited on trap dike in PennayWanin (Lewis, 

*85, p. 444. Macfarlane, *79, p. tf). 
Frederick, Hd. Account of m search for eoal near 

(Dncatel, '37, p. 36). / 

Occurrence of conglomerate south of (Lea, 

'53, p. 100). 
Potomac marble from (Sbaler, *84, p. 177|. 
Freedaan flvrd, Ta. Boundary of Newark near 

(Heinrich, *78, p.235). 
Freetown, P. E. L Limestone near (Dawaon and 

Harrington, '71, p. 34). 
Frenek coto, K. 8. Minerals of (Geaner, '36, pp. 

197,108). 
French rroas, !f. K. Design ption of (Geaner, '31, 

pp. 196-1981.' 
Frenr h cross cove, 71. R. Description of (Jack-* 

son and Alger, '33, pp. 248-251). 
Frenehtown, N. J. Detailed description of aand- 

stone and shale near (H. D. Rogers, '31, 

pp. 151, 152). 
Dip near (Cook, 68, p. 108). 
Dip of red shale near (Cook, '70, p. 29. Cook, 

•82, p. 27). 
Fresh Kills, K. T. Trap rock at (Cook, '68, p. 

178). 

Frits mill. Pa. Detailed account of dips near 

(d'Invilliers, '83, p. 212). 
Frits Island, Pa. Conglomerate from (d'ln villiers, 

'83. p. 392). 
Frits IsUnd mine. Pa. Detailed account of (d'In- 
villiers, *83, pp. 333-342). 
GARR, WV. H. ISM. 

Description of new species oT fossila, probaUy 

Triassic, from Virginia. 
In Philadelphia Acad. Nat. Sci., Jour., n. a., 

vol. 4, 1858-1860, pp. 307,308. 
Describes several species of m<^aaka liroBi 
Bath county, Vs. [Do not belong to the 
Newark system]. 

OABB,WV. H. 18tl« 

Illustrations of some fossils described in the 
proceedings of the [Pbiladelplila] Aoad* 
emy of Natural Science. 

See Conrad and Gabb. 
«abel hill, Pa. Dip near (d'lnvilliera, '83). 

Trap dike (d'Invilliers, '83, pp. 200,201>. 
Oabel mine. Pa. Analysis of ore flpom (dln- 
villiers. '83, pp. 331-333). 

Detailed account of (d'Invilliers, *83, pp. 327- 
333, maps in atlas). 
tiale, ( ). Cited on fossil fish from New Jer- 
sey (W. C. Redfield, '30). 

Cited on the disoovory of fossil fishes in New 
Jersey (Silliman, '39). 
Oallas point, P. E. I. Analysis of limeatone from 
iDawson and Harrington, '71, p. 41). 

Anticlinal at (Dawson and Harrington, '71, p. 
16). 

Description of (Dawson, '78, p. 116). 

Description of fossil wood from (Dawaon, *54). 

Dip at (Dawson, '78, p. 116). 

Fossil plants from (Bain and Dawson, '85, pp. 
156-158. Dawson and Harrington, 71). 

Fossil wood on (Dawson, '78, pp. 117, 118). 

Reference to geology of (Chapman, '76^ p. O^. 
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Oallfti iMint, P. E. L— Continued. 

Section on (Dawson and Harrington, '71, p. 

14). 
Section tbrough (Dawaon and Harrington, 

'71, pi.-). 
6ap nickel mine, Pa. Description of trap dike 

near (Fnwer, '80, p. 80). 
ChirdenTllle, Pa. Trap dikes near (Lewis. '85, 

pp. 463, 454). 
CtaHner's, 5. C. Exploration for ooalnear ( CHianoe, 

'86; p. 46). 
eardner creek, H . B. Age of rooks at (Bailey, 

'65. p. 13,124). 
Dip at (Matthew, '63, p. 256. Matthew, '65, 

p. 124). 
Erosion at (Gesner, '41, p. 16). 
Extent of the Newark rocks at (Dawson, '78, 

p.lW). 
Fossil wood from (Dawson, "63). 
Geology of (BaUey. '72, pp. 217, 218. Matthew. 

•65). 
Section near (Gesner, '41, p. 14). 
ITnconformity at (Matthew, '63, pp. 256,258. 

Matthew, '65, p. 125). 
Oanet rock, N. J. Boundary of first mountain 

trap near (Cook. '68, p. 181). 
Colnmnar trap (Cook, '84, p. 27). 
Eleration of (Cook, '82, p. 49). 
r«alt near (Cook, '83, p. 25. Darton, 'flO, p. 

23). 
Lower contact of trap at (Darton, '90, p. 30). 
Thickness of Watchnng trap sheet at (DarU)u, 

'90, p. 21) 
Gas pustules on sandstone of Connecticut 
TaUey (E. Hitchcock, '68, p. 168, pi. 55). 
Ostef M»witftlB, N. S. Description of (Jackson 
and Alger, '33, pp. 245. 246). 
Books of (Gesner, '36, p. 225). 
eafe« »ler, H. 8. Description of (Gesner. '36, pp. 

194.196). 
ClayloH*! udBe, Conn. Description of trap ridges 

near (Fercival, 42, pp. 403,404). 
CtaiytorMOmtaln, Conn. Account of (Davis and 
Whittlo..'89, pp. 105, 106). 
Account <rf trap sheets near (Davis and Whit- 
tle, '89, pp. llft-118). 
Contact of trap and sandstone near (W. M. 

DavU, 89&, p.25). 
Obflerrationa on the origin of (Davis and 

Whittle '89, pp. 117-118). 
Soft atrata resting on trap sheet of (Davis and 
Whittle, '89, p. 108). 
AEIKIK, ABCHIBALD. 1882. 

Text-hook of geology. 
London, pp. i-xi, 1-971. pi. 1. 
GontaiBa a condensed r68nm6 concerning the 
Triassic and Jurassic systems in North 
Anerica, pp. 770, 800, 801. 
enKIE, J. Cited on the faulting of a trap dike 
ineoutheaatem Pennsylvania (Frazer. '84, 

p.«»l). 

CimilTC [H. B.]. Cited on the age of the New- 
ark rocka of Prince Edward island (Daw- 
•CB, *74, p. 210). 

flDim, Cte. Trap dikes near (Lou^hridge, '84, 
p. 27t). 



Oenito, Ta. Boundary of the Newark near (W. 
B. Bogers. '40, p.71). 

eSNTH, F. A. 1871. 

On the mineral resources of North Carolina. 
In Franklin Inst. Jour., vol. 62 (Dec., 1871). 
Describes briefly the coal and coal fields of 
North Carolina. 
GENTH, FBEDEEICK A. 1881. 

Analysis of minerals and -rocks from Bucks, 
Montgomery, and Philadelphia counties, 
Pa. 
In Second Geological Survey of Pennsylvania, 

report of progress, vol. CC, pp. 94-136. 
('ontains analysis of trap rocks from New 
Hope, Mount Pleasant, Quakertown, 
Brownsburg, etc., and an analysis of lime- 
stone from Morrisville, Pa., pp. 94-99, 111. 
133-134. 
GKNTH, F. A. Analysis of coal from North Car- 
olina (Williams, '85, p 59). 
Analysis of iron ores (d'Invilliers, '88, pp. 

338-339). 
Analysis of irouore by (Kerr, '75. p. 232). 
Analysis of trap from the Cornwall irou mines, 

Pa. (Lesley and d'Invilliers, 85). 
Analysis of trap fiom near Gettysburg, Pa., 

by (Frazer, '77, pp. 309-312). 
An analysis of trap from Williamsons point. 

Pa. (Frazer, 78). 
Analysis of trap rock from Gulf Mills, Pa. (C. 

E. HaU, "81, pp. 133, 134). 
Analysis of trap rock from near York, Pa., 

by (Frazer, '75o, pp. 408-409). 
Analysis of trap rock from Point Pleasant, 

Pa. (Lewis, '85, p. 454). 
Cited on analysis of coal from Gulf, N. C 

(Chance, '85. p. 42). 
Optical properties of trap (Frazer, 76, p. 122). 
GENTH, F. A., and W. C. KERR. 1881. 

The minerals and mineral localities of North 
Carolina. Being chapter 1 of the second 
volume of the Geology of North Cai-olioa. 
Raleigh, pp. 1-122. 
Describes anthracite, bituminous coal, and 
lignite or brown coal of North Carolina, 
pp. 82-83. 
George island, P. E. I. Joints on (Dawson and 
Harrington, '71. p. 21). 
Small dike of trap on (Dawson and Harring- 
ton, '71, p. 21). 
Georgia. Brief account of trap dikes in (Hender- 
son, '85, p. 88. T. P. James, '7C, p. 38 and 
map. Little, '78, p. 14). 
Mention of trap dikes in (Bradley, '76). 
Newark rocks in (Loughridge, '84, p. 279). 
Georgetown , Ya. Detailed description of geology 
near (W. B. Rogers, '40, p. 67). 

Germanton, N. C. Boundary of Newark near 

(Mitchell. '42, pp.36, 133). 
Brief account of coal near (MoGehee, '83, p. 

76). 
Building stone near (Olmsted, *27. p. 126). 
Coal at (Emmons, '56, pp. 259-260. Kerr, '75, 

p. 145. Olmsted, '27, p. 126). 
Conglomerate at (Emmons, '56, p. 266). 
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OernuuitOB, N. €• — CoDtinned. 

Dip of sandstone with coal at (McLenahaii, 

"52. p. 170). 
Fossil plants from (Emmons. '57, pp. 27, 28, 

145). 
Fossil tree trunks at (Emmons, '56, p. 256. 

Kerr, '75, p. 143). 
Fossil wood near (Olmsted, '27. p. 127). 
General section of Newark rocks near (Jones, 

'62. p 89). 
Newark rocks near (Macfarlane, '77, pp. 527, 

528). 
Saurian remains from (Emmons, *57, p. 145). 
Section at (Emmons, '56, pp. 259-260). 
Section of shale and coal at (Emmons, '.52, p. 

152). 
Southern limit of Newark area near (Olmsted, 

'27). 
Oermtntown, N. J. Boundaries of Newark sys- 
tem near (Cook, '89, p. 11). 
On the occurrence of conglomerate at (Lea, 

'53, p. 190). 
Germaiitowny Ya. Boundary of Newark near 

(Heinrich, •78,p.235). 
Detailed description of geology near (W. B. 

Bogers, '40, p. 67). 
Oerrish mountain, N» 8. Brief account of trap of 

(Honey man, '74a). 
Copper at (Dawson, '78, p. 102). 
Height of (Dawson, '78, p. 101) . 
Iron at (Dawson,* '78, p. 102). 
Red sandstone and conglomerate beneath 

amygdaloid at (Dawson, '47, p. 52). 
Traces of plants near (Ells, '85, p. 7E). 
Trap on sandstone and conglomerate at (Daw- 
son, '78, p. 101). 

OESNEB, ABRAHAM. 1886. 

Remarks on the geology and mineralogy of 
Nova Scotia. 

Halifax, N. S. 12mo, pp. i-xl, 1-265, pL 2 and a 
map. 

In this report pages 71-101 are devoted to a 
description of the "red sandstone dis- 
trict," in which the author includes the 
Newark areas proper, and also much of 
the region about the basin of Mines, which 
is now known to be Carboniferous (see 
map accompanying Dawson's Acadian Ge- 
ology). Pages 160-265 are devoted to a 
description of the * ' trap district, ' ' in which 
all the trap outcropsof the province receive 
attention. In this portion of the report 
considerable space is devoted to the de- 
scription of the occurrence of minerals in 
the trap. 

eSSNEB, ABBAHAH. ^ 1889. 

First report on the geological survey of the 
province of New Brunswick. St. John 
[N. B.], 12mo, pp. l-«7. 

Devoted principally to a description of the 
geology of the coast of New Brunswick 
between St. Andrews and St. John. In 
this and in four subsequent reports by the 
same author the Newark and other sys- 
tems have not been separately described, 
but treated as new red sandstone. For 



OESNER, ABRAHAH-Contiuned. 

this reason but few references to the re- 
port in question will bo found in this cata- 
logue. For more recent reports on the 
region referred to see ** Observations on 
the geology of southern New Bruns- 
. wick," by L. W. Bailey, 1865, and a report 
on the now red sandstone or Trias in the 
same volume ; also geological map accom 
panyingj. TV. Dawson's Acadian Geology, 
and "Map of the Dominion of Canada, 
1842 to 1882, ' accompanying a *'Descrip- 
ti ve sketch of the physical geography and 
geology of the Dominion of Canada,'* by 
A. R. C. Selwyn and G. M. Mason, Mon* 
ireal, 1^84. 
CIE8NER, ABRAHAM. 1840. 

Second report on the geological survey of the 
Province of New Brunswick. 

St. John [N. B.], 12 mo, p. i-xii, 1-72. 

Contains a description of the Newark rocki 
of Qnaco Head. Other localities where 
rock is found supposed by Gesner to be 
long to the Newark system are also de- 
scribed. (See Gesner, '39). 
OESNER, ABRAHAM. 1841. 

Third report on the geological survey of the 
province of New Brunswick. 

St. John [N. B.], 12 mo, pp.i-xiv, 1-83. 

Contains brief accounts of the Newark rocks 
at Quaco and Red Heads and describes 
several other localities where rocks which 
Gesner supposes to be of the same age 
occur, pp. 14, 15, 16, 33. 
GESNER, ABRAHAM. 1848. 

Fourth report on the geological survey of the 
Province of New Brunswick. 

St. John [N. B.], 12 mo, pp. 1-101. 

Contains brief references to strata that are 
called New Red sandstone, pp. 64, 88. 

GESNER, A. 1848. 

A geological map of Nova Scotia, with ac- 
companying memoir. 

In London Geol. Soc., Proc., vol. 4, 1845, pp. 
280-281, and map. 

Describes briefly the red sandstones and 
shales south and east of the ba^in of 
Minas, and the intrusive igneous rocks 
southeast of the bay of Fundy. States 
that the sandstones underlying and bor- 
dering the igneous rocks mentieiied bdloug 
to the Old Red sandstone, p. 190, and map. 
GESNER, ABRAHAM. 1848a. 

Report on the geological survey of the Prov- 
ince of New Brunswick, with a topo- 
graphical account of the public lands, and 
the district explored in 1842. 

St. John [N. B.], 12 mo, pp. 1-88. 

Contains a table showing the geological posi- 
tion of the red sandstone (Newark) and 
the character of the strata comi>08ing it. 
Also an account of the rocks referred to 
the New Red sandstone period, pp. 54, 
61-63. 
GESNER, ABRAHAM. 1848. 

The industrial resources pf ^qvfi Scotia. 
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OESXEB, ABBiHAK-ConUnued. 

HaUiax, K. S., pp. 1-111, 1-341, 1-17, 1-4, map 

and plate. 
ContainB a brief aoooont of the Newark sanH- 

stones and imp rocks of Nova Scotia. 
GE8XEB, A. Cited on age of tho Newark rocks 

of Nova Scotia (Dawson, '78, p. 109). 
Cited on age of the Newark system (Lea, '58) . 
Cited on geology «f Blomidon, N. S. (Marsters, 

*90). 

dettyibwrg, Pa. Analysis of trap from near 

(Eraser, '77, pp. 309-312) . 
Boondary of trap near (H. B. Rogers, '58, vol. 

2, p. 090). 
Catalogue of specimens of trap rocks, etc., 

ftom near (Fraser, "77, pp. 332^-381). 
Conglomerate near (H. D. Bogers, '58, vol. 2, p. 

684). 
Contact metamorphism near (H. D. Rogers, 

'58, voL 2, pp. 088, 689, 692). 
Copper ore near (Fraser, *80, p. 300. Fjcbzgv, 

'82, pp. 131,182). 
Exfoliation of trap rock near (Fraser, '74a). 
Bxploration for ore near (Fraser, '77. pp. 263- 

264). 
Mention of trap ai^d other rock specimens 

ttma (C. £. Hall, '78, pp. 27-68). 
Mention of trap quarries at (G. P. Merrill, '89, 

p. 436). 
MfnonUs in trap near (H. D. Rogers, '58, vol. 2, 

p. 692). 
Oooorrenoe of copper ore near (Fraser, '776) . 
Optleal properties of rock from near (Fraser, 

'75a, p. 410). 
Picture of Devil's Den near (Fraser, '80, pi. 9). 
Section from, to Cashtown (Fraser, '77, pp. 

295-299, pL op. p. 298). 
Seotiea tnan, to Littlestown (Fraser, '77, pp. 

299-904, pi. op. p. 304). 
Section of dikes at, after H. D. Rogers (W. M. 

Davis, '83, p. 281, pi. 9). 
Section .of dikes near, after F. Frazer ( W. M. 

Davis, '83, p. 281, pi. 9). 
Trap dikes Mear (H.D. Rogers, '58, vol. 2, pp. 

688,689,692). 
Trap tnm (Fraser, '76, pp. 124-126). 
Trap rock near (Frazer, '77, pp. 254, 255). 
Weathering of trap rock at (Frazer, '74). 
Ctotaendaaer's 4«an7, Mear Frederick, Hd. Poto- 
mac marble of (Shaler, '84, p. 177) . 

eUSON, JOHN B. 1820. 

Obeervatfons on the trap rocks of tho Conne- 
wag9 hills near Middletown, Dauphin 
county, and of the Stony ridge near Car- 
lisle, Cumberland county, Pennsylvania. 

In Am. Phil. Soc., Trans., n. s., voL 2, 1825, pp. 
156-166. 

Describes die trap rocks of the hills men* 
tioned and considers the nature of their 
origin. 
ClIBSOlf , J. B. Cited on the presence of Jura- 
Trias in America (Lea, '53, p. 189). 

Cited on the relation of trap and sandstone in 
Pennsylvania (W. M. Davis, '83, p. 287) . 
Giggft»WB» If. J. Reopening of copper mines 
near (Cook, '81, p. 39). 

Bun. 85 ^14 



OILBRRT, LUDWIO VTILHELM. 1822. 

[Concerning the native copper and copper 
slate in Connecticut.] 

In Annalen dor Physik [Gilbert], vol. 70, pp. 
431-436. 

Quotes B. Silliman, on tho occurrence of native 
copper in the (Jounecticut valley, and pub- 
lishes a letter from F. Uoflfmann concern- 
ing tho same subject, in which the copper- 
bearing slates of the Newark are com- 
pared with similar slates in Europe. 

GILBERT, LUDWIG WILHELH. ISSSa. 

[Remarks on native copper and fossil fishes 
from the Connecticut valley.] 

In Annalen der Physik [Gilbert], veL 70, pp. 
356-360. 

Discusses the observations on native copper 
and fossil fishen from the Connecticut val- 
ley, communicated by A. Brongniart and 
B. Silliman. 

Gill, Mass. Account of trap ridges in (E. Hitch- 
cock, '35, p. 409). 

Brief account of trap in (E. Hitchcock, '23, vol. 
6, pp. 44, 48, 49). 

Building stone quarried at (E. Hitchcock, '41, 
p. 181). 

Coal found in (E. Hitchcock, '41, pp. 139>140. 
E. Hitchcock, '35. p. 231). 

Description of footprints from (E. Hitchcock, 
'36, pp. 318-325. £. Hitchcock, '58) . 

Description of trap dikes in primary rocks in 
(Percival, '42, pp. 409, 423-424). 

Early discovery of fossil footprints at (E. 
Hitchcock, '36, p. 308). 

General description of trap ridges in (E. Hitch- 
cock, '41, p. 648). 

Localities of fossil footprints in (E. Hitchcock, 
'41, p. 465). 

Locality for fossil footprints in (E. Hitchcock, 
•48, p. 132). 

Mention of fossil footprints from (E. Hitch- 
cock, '55a, p. 186). 

Reference to schistose sandstone beneath trap 
in (E. Hitchcock, '35, p. 220). 

Relation of the trap rock in, to associated rocks 
(E. Hitchcock, '41, p. 053). 

Sandstone hills in (Percival, '42, p. 450) . 

GUI and Montague, Mass. Section between (£. 
Hitchcock, '35, p. 416. £. Hitchcock, '41, 
p. 654). 

GILPIN, EDWARD. 1877. 

Notes on some recent discoveries of copper 
ore in Nova Scotia. 

In London Geol. Soc, Quart. Jour., vol. 33, pp. 
749-7^. 

Refers to the writings of Lescbarbot, pub- 
lished in 1609, who refers to native copper 
from the bay of Fundy. 

GILPIN, EDWIN. 1886. 

Notes on the manganese ores of Nova -Scotia. 
In Canada Roy. Soc, Proc. and Trans., vol. 2, 

sec. 4, 1884, pp. 7-13. 
Contains a brief account of the occurrence of 

manganese at Cornwallis and Wolfville, 

N.S. 
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Qlftiteabuy, Com. Mention of a fosnil flsh from 
<Mitohi]l,'18,p.365).* 
Reference to a locality for foesil flsh (J.H. 
Sedfleld, '36). 

Oien la Lexdea, Sbst. Dip and strike at (E. 
Hitchcook/41,p.448). 
Junction of Newark system and primary 
rocks in (£. Hitchcock, *35, p. 223. E. 
Hitchcock, '41, p. 4i8). 

eoat hin, N. J. Altered shale at (Cook, *68, p. 
213). 
Analysis of trap tnm (Cook, '08, p. 215. 

Oenth, '81, pp. 95-IM). 
Bonndary of trap near (Cook, *68, p. 102). 
Contact metamorpbism at (H. D. Rogers, *36, 

p. 158). 
Described briefly as a trap oaterop (H. 1>. 

Rogers, *36, p. 150). 
Detailed description of (H. D. Rogers, '40, pp. 

152-158). 
Dip in indurated shale at (Cook, '82, p. 26). 
Dip near (Clkwk, *68, p. 197). 
Elevation of (Cook, '68, p. 191). 
Hornblende in trap rocks of (H. D. Rogers, 

'40, p. 144). 
Position ami extent of (Nason, '80, p. 35). 
Reference to contact metamorpbism near 

(Cook, '87, p. 125). 

Termination of trap ridge at (Cook, '82, p. 61). 

Trap near (Cook, '68, p. 102. Cook, '81, p. 59). 

Trap rock quarries at (Cook, '79, p. 26. Cook, 

•81. p. 62). 

QodwlHTllley If. J. Boundary of First mountain. 

trap near (Cook, '68, p. 181). 
Qoflle, N. J. Eleration of First mountain at 

(Cook, '82, p. 49). 
Clold In the Newark rocks of North Carolina 

(MitcbeU. '27). 
Qoldsboro, Pa. Discovery of footprints and 

other fossils near (Wanner, '89). 
Cloldsbxs fills, Ya. Detailed account of contact 
metamorphism near (W. B. Rogers. '39, 
pp. 82-83). 
Qoochland covntjr, Ya. Description of the New- 
ark in (W. B. Rogers, '40. pp. 71, 72). 
Description of rocks in (W. B. Rogers, '43, p. 
298). 
€loode*s bridge, Ya. Bonndary of Newark area 

near (Heinrich, '78, p. 231). 
dOIH^ON, THOMAS F. 1884. 

A gazetteer of the state of New Jersey. 
Trenton [N. J.], ff?, pp. i-iv, 1>339. 
(Contains a brief general account of the trap 
ridge of the Newark system, pp. 5-8. 
GordonsriUe, Ya. Sandstone near (W. B. Rog. 

ers, '36, p. 80). 
OoshenTille, Pa. Mention of a tnip dike near 
(Frazer, '84, p. 693). 
Trap dike near (Lewis, '85, p. 445). 
GOULD, AUGUSTUS A. 1861. 

Introduction [to icbnograplis from tlie sand- 
stone of Connecticut river]. 
In icbnograi)h8 from the sandstone of Con- 
necticut river, by James Deane, pp. 3-4. 
Gowrie coal mine, Ya. Depth of (Taylor, '48, p. 
50). 



Gowrie eoal Mlae, Ya.— Continued. 

Foesil plants from (Fontaine, '83, p. 4. Mar- 

cou, '53, p. 44, pi. 7). 
Grahan's coal Mine, Ya. Brief account of (Mac- 

ikrlane, '77, p. 607). 
Notes on (Taylor, *35, p. 284). 
Thickness of coal in (Taylor, '35, p. 282). 
GBAMMAR, JOHN. 1818. 

Account of the coal mines in the vicinity of 

Richmond, Ya. [etc.].- 
In Am. Jour. Sci., vol. 1, pp. 12S-130. 
A general account of the working and eco- 
nomic value of the coal mines of Chester- 
field county, Ya. 
Granbx, Conn. Building stone at (E. Hitchcock, 

'32, p. 35. E. Hitchcock, '35, p. 46. Per- 

cival, '42, p. 439). 
Building stone quarries at (E. Hitclnsock, '41, 

p. 180). . 
Copper in, occurrence of (E. Hitchcock, '35, 

pp. 71, 229). 
Copper mines of (Peroival, '42, p. 318). 
Copper ores at, mention of (Lyell, *54, p. 13). 
Description of trap dikes in primary rocks in 

(Percival, '42, p. 426). 
Groups of elevations in (Percival, *42, p. 440). 
Topographic form of trap ridges in (Percival, 

•42, pp. 306-307). 
Trap conglomerate in (Percival, '42, p. 316). 
Grand Maaan Island, N. B. (Bailey, Mathew, 

and EUs, '80, map No. 1 8. W. aocom- 

panying, and note 7 on map.) 
Copper ore of (Bailey, '72, pp. 221, 22&-296. 

Chapman, '72). 
Description of (Chapman, '72). 
Dip on (Verrill, '78). 
Geology of (Bailey, '72. Chapman, '72). 
Height of (Chapman, *72). 
Red sandstone with copper beneath trap at 

(Chapman, '78, p. 106). 
Rock of (Bailey, '72, pp. 218, 219, 220, 221. 

Mathew, '78, p. 339). 
Section of (Chapman, '72, op. p. 103). 
Trap of (fiailey, Mathew, and Ells, *80, p. 

21D. Verrill, '78). 
Grand passage, N. S. Description of (Dawson, 

'78, pp. 97-08). 
Grand rock, Pa. Dip in sandstone at (Cook, '82, 

p. 27). 
Graniterille, N. T. Description of trap rock at 

(Britton, '81, p. 169). 
Grantoa trap, N. J. Description of (Darton, *W, 

p. 54). 
Reference to trap outcrop near (Darton, * W, p. 

39). 
GraarUle, N. S. Description of north shore of 

(Gesner, '36, pp. 187-189). 
Minerals of (Gesner, '36, p. 188). 
GnuiTllle county, N. C. Account of the Newark 

in (Mitchell, '42, pp. 13(X-]34). 
Grassj islands, N. C. Boundary of Newark near 

(MitcheU, '42, p. 130). 
Grassy point, N. T. Dip of rocks at (Mather, *43, 

p. 285). 
Dip of snndstoiiu near (Mather, '39, p. 116). 
Red marl near (Mather, '43, p. 288). 
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«BATACAP» L. P. 18M. 

Fish remains and tracks iu the Triassic rocks 
at Weehawken, N[ew) J[er8ey]. 

Ill Am. Nat., vol. 20, pp. 243-248, pis. 12, 13. 

Description of the oeonrrence of fossil flsheH 
and fossil footprints, together with ripple 
marks and raindrop impressions in slat» 
beneatii the trap of the Palisades at tlie 
locality menltened. 
eRATACAP, L. P. Cited on fossils in the New- 
ark system (Newberry, *88, p. 44). 
Grarel hill, N. J. Boondary of Kvwark at (Cook, 
'68, p. 176). 

Conglomerate of (Cook, *79, p. 10). 

I)lp in conglomerate near (Cook, *82, p. 27). 

Snpposed to be Newark in part (Cook, '68, p. 
75). 

CIBAT [A.]. Cited on the cWacter of certain 
footprints trota Turners Falls, Mass. 
(Deane, *56). 
GBAT, ALONZO, and C. B. ADAMS. IMO. 

Elements of geology. 
New York, 12mo, pp. i>xT, 1-354. 
C(»tains a brief compilation in reference to 
the structure and fossils of the Newark 
sjrstem, pp. 241-252. 
Chreat elate, N. T. Faults nenr.(^ason, '80, p. 

25). 
Great fklls, N. J. Columnar trap (Cook, '84, )». 

27). 
Great natch, N. J. Fault at (Darton, *00, p. 23). 
Gieat swamp, N. J. Bored well in (Ward, '70, p. 
180). 
Boundary of Leng hill trap near (Cook, '68, 

p. 187). 
Section from, Plainfield, N. J. (Cook, '68, p. 

100, and map in portfolio). 
Trap hill near (Cook, *68, p. 188). 
Great falley rlrer, N. 8. Rocks near (Dawson, 

78, pp. 300-101). 
Great Tillage, N. 8. Brief account of Newark 

rocks at (Hoiu^yman, '78). 
Great Tillage rlTsr, N. S. Account of (Dawson, 

"re, pi. op. p. 125). 
GBEEN, J. Stone quarry of, near Greensburg, 

N.J. (Cook, '81, p. 56). 
Green brook, N. J. Boundary of First mountain 
trap near (Cook, '68, p. 181). 
Referred to as a locality for copper ore (H. D. 
Rogers, *36, p. 106). 
Greenfleld, Mass. Conglomerate iu (E. Hitch- 
cock, *35, p. 214. £. Hitchcock, '41, p. 
442). 
Contact metamo^phism in (E. Hitchcock, '35, 

pp. 428-424. E. Hitchcock, '41, p. 658). 
Copper ore in (E. Hitchcock, '35, p. 220). 
Description of Deerfleld dike in (Emerson, 

'82). 
Dip at (E. Hitoheock, '35, pp. 224, 423). 
Dip of sandstone at (Emmons, '57, p. 22). 
Discovery of a fossil footprint at (Field, '5C). 
Footprints found at (D. Marsh, '48, p. 272). 
Footprints from (C. H. Hitchcock, '66. War- 
ren, '55, pp. 305-306). 
Fossil phints at <E. Hitchcock, '35, pp. 235- 
B. Hitchcock, '41, p. 456). 



fjreeafleld, Mass.— font inucil. 

(fcnenil dviM-riptlon of fo-sHil fiMitprintn rtioml 

m«r (IVstUf, '44). 
r.ralMfry of (\V. M. IhiviM. KJ. p. *»m. B. 

IlitchriN'k. 18. pp. 1(»5. 11)8). 
Junrtion of Newark MysttMn with hIsIm in (B. 

HiU:htiM.k, '35, p. 214). 
I^N'ality for foHHil fdiotprinlH (K. Hitchcoi^k, 

'48, p. 132). 
Origin of tliecimj^loinerHtt^ in (K. I1ltch<HM'k, 

'35, p. 244). 
KHndntone covenNl with fiMM prints fVom 

(Field, 'M). 
Section near (KmniouH, '57. pp. 5-7). 
Thinknrasof strata at (RmmonM. '57. pp. 5-6, 

22). 
Trap nmr (K. IIitilK«»rk, '23, vi»l. 26, p. 46). 
Trap ridges in (E. Ilitrhrock. '35, p. 4()0. 

Percival, '42, p. 409). 
Trap riflges near (K. Hitchc^'lc, '41, p. 648). 
(Jreenhole iSafI, Ta. AnalyHis of coal from 

(Cliffonl, '87, p. 10. Macfarlanc, "77, p. 

515. WilUains, '8:{, p. 82). 
Depth of (W. B. Rogers, '436, p. 534). 
SituattMl in an isolated Imsin (Heinrirh, '78, p. 

232). 
Thinning of cool seams in (ClifTord. '88). 

Oreeasbarg, N. J. Building stone near ((;o()k, '68, 
p. 510). 
Conglomerate at (Cook. '8'.!, p. 22). 
Description of quarries near (C<Mik, '81, pp. 

55-58). 
Dip at (Cook, '68, p. 107). 
Dip in sandstone at (Cook, '82, p. 26). 
Dip of sandstone at (Cook, '70, p. 20). 
Folds near (Cook, '82, p. 16). 
Quarries at (Cook, '81, pp. 55-58). 
Sandstone at (Cook, '82, p. 20). 
Sandstone quarries near (Cook, '79, p. 24. Slut- 
ler, '84, pp. 143-144). 
QreenMburg Granite and FreeRtone C'o. Quarries 
of. uearGrecnsburg, N. J. (Cook, '81, p. 57). 
Greenstone. (See Trap.) 
Green rsliey, X. J. J'oundary of FirHt mountain 

trap near (Cook, '68, p. 181). 
Green Tallcy copper mine, N. J. (Cook, '68, pp. 

676-677). 
Green Village, N. J. Dip in shale near (Cook, '70, 
p. 30). 
Trap exposed atr (Russell, '80, p. 36). 
Trap hill near (Cook, '68, p. 188). 
Trap ridges near (Cook, '82, pp. 57, 58). 
Reference to geological features (H. D. Itogors, 
'40, p. 133). 
Greenrille, Pa. Boundary of the Newark in 
(Frazer, '80, p. 15). 
Boundary of the Newark near (d'Invilliers, *83, 

p. 198). 
Sandstone at (Frazer, '80, p. 46). 
GREER, JAHES. 1871. 

Oolite coal field of Tirginia. 
[A ''separate;" place of publication not 

known.] 
Contains an extract from C. Lyell's paper on 
thestrncture and probableagoof the Rich- 
mond coal field, Virginia (see Lyell, 1847). 
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Bnnb^B qvarrx, Pa. Trap dikea and dip of strata 

near (d'lnviUiers, '83, p. 200). 
GreshTiUe, Pa. Trap and dip of strata near (d'lu- 

villierB, '83, pp. 210-211). 
Griygstown, N. J. Altered shale near (Cook, '68, 

p. 214). 
Character of rocks near (H. D. Rogers, '40, p. 

151). 
Copper mine near (H. D. Bogers, '40, p. 161). 
Copper ores near (Cook, '68, p. 679). 
Description of the Franklin copper mine near 

(H. D. Rogers, '36, p. 168). 
Dip in sandstone at (Cook, '82, p. 25). 
Dip near (Cook, '68, p. 196. H. D. Rogers, '40, 

p. 128). 
Normal condition of rocks at, referred to (H. 

D. Rogers, '36, p. 164). 
Referred to as a locality for copper ore (H. D. 

Rogers, '36, p. 166). 
Small ontcrop of trap n»-ar (Nasou, '89, p. 36). 
Trap hills near (Cook. '68, p. 189). 
GrlggstowncopperniiBe,N.J. Altered shale near 

(Cook, '83, p. 23). 
Contact of trap and shales at (Cook, '82, p. 60). 
Orindstones in North Carolina. Mention of 

(Chance, '85, pp. 24-25. Kerr, '75, p. 305). 
OroTe Iron mine near Dtllsbvi^, Pa. Brief ac- 
count of (Frazer, '76rf). 
droTe's, J. li., ore bank, Pa. Report on (Fra- 

aser, '77, p. 219). 
OroTe shaft, Ya. Recent mining at (Hotchkiss, 

'83a). 
Gilf, N. €• Analysis of coal from (Battle, '86. 

Clarke, '87, p. 146. Hale, '83, p. 226. Kerr, 

'75, p. 294). 
Analysis of iron pre from (Kerr, '75, pp. 226, 

227, 228). 
Anthracite at (Emmons, '56, p. 236). 
Belt of chert and porphyry near (Emmons, 

'66, p. 241). 
Brief account of ii'on and coal near (Emmons, 

•57a, pp. 7-11). 
Brief account of naturad coke at (Tuomey, 

'46, pp. 103-104). 
Brief account of rocks near (Emmons, '57{>, p. 

77). 
Discovery of coal at (Olmstead, '24, p. IjD). 
Exploration for coal at (Chance, '85, pp. 40-43). 
Iron ore near (Kerr, '75, pp. liB-230. Willis, 

'86, p. 306). 
Outcrop of iron ore at (Emmons, '56, p. 262). 
Plat of coal outcrops at (Kerr, '75, p. 144). 
Quality of coal found at (Emmons, '52, p. 131). 
Reference to coal at (Emmons, '52, p. 125). 
Section at (Emmons, '57, p. 152, and jklate). 
Sketch, showing coal outcrop near (Chance, 

'85, p. 38). 
Thickness of Newiurk rocks at (Emmons, '56, 

p. 231). 
Thickness of sandstone at (Emmons, '57, p. 22). 
Trap dikes at (Kerr, '75, p. 144). 
Oalf Mills, Pa. Analysis of trap from (Genth, 

'81, pp. 133-134. C. E. Hall, '81, p. 20, 133- 

134. Lewis, '85, p. 454). 
OmlllTer's hole, N. S. Description of (Jackson 

and Alger, '33, pp. 233-234). 



Clam Tree, Pa. Mention of a trap dike near (Fn- 

ser, '84, p.693).. ^ 

tinrden glen mills. Pa. ^Frap dikes near (Lewis, 

'85, p. 453). 
tinttenberg, N. J. Boundary of trap outcrop at 
(Cook, '68, p. 177). 
Description of sandstone at (Cook, *68, p. 208). 
Elevation of (Russell, *80, p. 36). 
Exposures of trap near (Darton, '90, p. 47). 
j^aults in trap ridge near (Darton, '90, pp. 43- 

44). 
Fossil fishes and footiMlnts fhun (Gratacap, 

'86). 
Quarries of trap rock at, mention of (G. P. 

Merrill, '89, p. 435). 
Quarries of trap rook near (Ckwk, '81, p. 60). 
Owynedd, Pa. Description of fossil reptilian 
bones from (Cope, '69, p. 169-175). 
Identification of fossils from (Fraxer, '77a, p. 

497). 
List of fossils from (Jones, '62, pp. 93-94). 
Mention of fossils ftom (Lea, '56, p. 78). 
Remarks on fossils firom (Lea, '57a. Leidy, 

'57a). 
Trap hill near (Lesley, '85, p. Ixxxi). 
tiypsMm. Absence of, in Newark system of North 
Carolina (Emmons, p. 96). 
Absence of, in the Newark of Nova Scotia 

(Gesner, '36, p. 73). 
In the Connecticut valley, brief reference to 

(K Hitchcock, '35, pp. 54-213). 
In Nova Scotia (Ells, '84, p. 12E. WiUimott. 
'84, p. 24L). 
Habersham coanty, Oa. Reference to trap dikes 

in (T. P. James, '76, p. 38). 
Haekensack, N. J. Artesian wells at (Cook, '79, 
pp. 128-129). 
Origin of trap rock near (Darton, '89, p. 139). 
Small trap outcrop near (Darton,^ '90, p. 70). 
Haddam, Conn. Brief account of trap at fShep- 
ard, '32) » 
Description of trap dikes in primiu-y rocks 
near (Percival, 42, pp. 421-422). 
Hadley, Mass. Dip and strike of strata iu (£ 
Hitchcock, '41, pp. 447-448). 
Dip of sandstone in (E. Hitchcock, '35, p. 223) . 
Mention of the finding of fossil plants at (A. 
Smith, '32, pp. 219^220). 
Hadley fklls, Mass. Reference to trap at (Stod- 

der, '57). 
Hadley's mountain, N. S. Description of (Jack- 
son and Alger, '33, pp. 244-245). 
Rocks of ((]^ner, '36, p. 225). 
Hahnstown, Pa. Coal near (Eraser, '80, p. 44). 
Hail Impressions. Description of the occurrence 
of, at Pompton, N. J. (W. C. Redfield, 
•43). 
Fossil, from Pompton, N. J. (Lyell, '51, p. 
343). 
Haklhokake creek, N. J. Dip in shale near (Cookf 

'82, p. 27). 
Haldeman's riffle. Pa. Trap dike near (Frazer, 

'80, pp. 34,36,106). 
HALE, P. M. 1883. 

In the coal and iron counties of Norih Caro- 
lina. 
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HALE, P. M.— CoDtinned. 

Kaleigb, 12mo, pp. i-\'iii, 9-425, and uiap. 

Contains voliiminous extracts from the re- 
ports of Emmons, Wflkes, Laidley, and 
Kerr, pp. 11-181, 226-229. 

HmledoH, N. J. Boundary of Virst moantain 

trap near (Cook. 68, p. 181). 
Boundary of Second moantain trap near 

(Cook, '68, pp. 183-184). 
Building stone near (Cook, '68, p. 505). 
Bip in sandstone at (Cook, *82, p. 30). 
Lower contact of trap sheet at (Barton, 00, 

pp. 31,32). 
Quarries at, described (C^k, *81, p. 52). 
Quarries nsKr, described (Cook, '80, p. 52). 
Beference to fault near (Cook, *89, p. 14). 
Sandstone quarry near (Cook, '79, p. 22). 

HaledoH f «arry, N. J. Contact of trap and sand- 
stone at (Cook, '83, pp. 23-24, and pi.). 

Hale's Mills, Mass. Localities of fossil footprints 
near<E. Hitchcock, 41, p. 465). 

Hales Mfaie, 8. C. Brief account of contact meta- 
morpbism in (Tuomey; '48, p. 68). 

Hallfkx eom^, Ta. Boundaries of the Newark 
in (W. B. Bogers, '30, pp. 74-76). 

HALL, CHARLES E. 1878. 

Second geological survey of Pennsylvania, 
1874-*75-'70-'77. Catalogue of the geologi. 
cal museum. 

Harrisbnrg 1878 [vol. O], part 1, pp. 1-217. 

A catalogue of rock specimens. 

HALL, CHARLES E. ' 1880. 

'Therelationsof thecrystalline rocks of eastern 
Pennsylvania to the Silurian limestones, 
and the Hudson river age of the hydro- 
mioa schists. 

In Am. Phil. Soc.. Proo., vol. 18, 1878-1880, 
pp. 485-443. 

Accompanied by a small map showing the 
distribution of Newark rooks in Pennsyl- 
vania. 

HALL, CHARLES E. 1881. 

Second geological survey of Pennsylvania, 
Report of Progress, C6. The geology 
of Philadelphia county and of the sonth- 
em parts of Montgomery and Bucks 
(counties). 

Harrisburg, pp. i-xx, 1-154, map in 3 sheets 
and 1 sheet of sections in pocket. 

Describes the boundaries and notes some of 
the local features of the Newark system 
in the smithem parts of Montgomery and 
Bucks counties. Notices also the course 
of a trap dike in Montgomery county. 

HALL, CHARLES E. 1888. 

[Itinerary notes on] the South mountain 

gneiss [Pennsylvania]. 
In second geological survey of Penns3'lvania, 

B3, vol. 1, pp. 21&-258, pis. 2-4. 
Gontslns a few observations of dip, character 

of rook, etc., in Lehigh county. Pa., pp. 

282.283,247. 

HALLy C. E. Cited on the trap dikes in Pennsyl- 
YMiia (Lewis, '85, pp. 430, 441). 



HALL, JAHKS. 1848. 

Natural History of New York, Part IV, 
geology. Comprising the survey of the 
fourth geological district. 

Albany. 4to, pp. i-xxvii. 1-686, pis. 1-19, and 
geological map of the Middle and Western 
states. 

A brief reference to the geological position of 
the Newark system is given on page 19. 
On the map the extent of the rocks re- 
ferred to in New York, New Jersey and 
southward is shown. 
HALL, JAHE8. 1862. 

Key to a chart of the successive geological 
formations, with an actual section from 
the Atlantic to the Pacific ocean [etc.]. 

Boston, 16mo, pp. 1-72. 

Contains a very brief account of the Newark 

system, p. 49, and a brief list of fossils 

from the Richmond coal field, Ya., p. 66. 

HALL, JAMES. 1866-1869. 

Natural History of New York, Part YI, 
Paleontology, vol. 3, pt. 1 ; text. 

Albany, 1859, 4to, pp. i-xii, 1-533. 

Contains a brief reference to the origin of the 
trap rocks of the Atlantic slope and the 
rapid accumulation of the associated sand- 
stones, pp. 78, 79. 

HALL, JAMES. 1882. 

(contributions to the geological history of the 
American continent. 

In Am. Ass. Adv. Sci., Proc., vol. 31, pp. 29- 
69. 

Remarks on the relation of the Newark sys- 
tem to the structure of the Appalachians, 
p. 54. 

HALL, JAMES. 1886. 

Report on building st4>nes [of the state of 

New York]. 
In thirty -ninth Ann. Rep. N. Y. State Muse. 

of Nat. Hist., pp. 186-225. 
Describes briefiythe building stones of the 

Newark system in New York, p. 198. 

HALL, JAMES. Cited on the age of the Newark 
system (Marcou, '58, pp. 14-15). 

HALLf JAMES, and LOOAIC, W. E. 1866. 

Geological map of Canada and the adjacent 
regions, including parts of the United 
States. 

Montreal, 8 sheets in portfolio, scale 25 miles 
to 1 inch. 

On this map Prince Edward island is colored 
as Newark. In New Brunswick, Quaco 
head is the only Newark exposure colored . 
In Nova Scotia the sandstone and trap of 
the same system are shown. In Connect- 
icut valley, New Jersey, and part of 
Pennsylvania the areas occupied by New- 
ark rock are also shown. 
HALL, JOHN. 1821. 

Fossil bones in East Windsor, Connecticut. 

In Am. Joar. Sci., vol. 3, p. 247. 

A brief reference to the finding of fossil bones. 

Hallerstown, Pa. Boundary of the Newark near 
(H. D. Rogers, '41, pp. 16-39). 
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Hall'if harbor, N. S. Amygdaloid at (Gesner. ':t6. 
p. 225). 
Descriptiuu of (Gt>8ner. 36, pp. 205-206). 
Specific gravity of trup n>ck8 from (How, '75, 
vol. 1, p. 138). 
Hamden, <'onn. Copper luiDea of (Perpival, *42, 

p. 318). 
Hrjiiden hlllH, Conn. Discovery of m mass of 
native copper on (Silliman, '14, pp. 148- 
149). 
HaMlIton-Borr dael groand, IC. J. Trap rockH 

near (Davis and Whittle, '89, p. 106). 
HannMr cre«k. Pa. Boundary of the Newark 

along (H. D. Bogers, '58, vol. 2, p. 668). 
HAMMOND, HABTT. 1884. 

BeiM>rt on the cotton production of the state 

of South Carolina [etc.]. 
In Tenth Census of the United States, Wash- 
ington (Interior Dep., Census office) 4to, 
vol. 6. pt. 2, pp. 451-526. 
Contains a hrief account of the trap dikes of 
South Carolina, and of the soils resulting 
from their decay, pp. 466-497, pi. op. p. 
463). 
Hanpden-Hiduey college, Ya. Boundaries of the 

Newark near (W. B. Bogers, '39, p. 76). 
Hampshire county, Mass. Brief account of the 

geology of (Nash, '27. pp. 246-247). 
Hampton, N. B. Descriptiim of supposed Trias- 

sic rocks at (Gresner, '40, p. 45). 
Hampton, Pa. Trap dikes near (H. D. Rogers, '58, 

vol. 2, p. 688). 
Hancock, Md. Analyses of sandstone from 

(Clarke, '89). 
Hanging hiUs, Conn. Brief account of (Chapin, 
'91. Bice, '86). 
Chemical analysis of trap rock from (Hawes, 

'75). 
Description and discussion of the topography 

of (W.M. Davis, '86). 
Description of (Chapin, '87. Pereival. "42, 

pp. 272-275. Percival, '42, pp. 368-370). 
Excursion to (J. D. Dana, '70) . 
Extrusive origin of trap of (W. M. Davis, 'S2a, 

pp. 122-123). 
Faults associated with (W. M. Davisf^). 
Faults in ( W. M. Davis, '88, p. 471). 
Height of (J. D. Dana, '73, vol. 6, p. 105). 
Overflow origin of trap of (W. M. Davis, '82. 

W. M. Davis, '88, pp. 464-467). 
Beference to form of (Whelpley, '45, p. 63). 
Sandstone elevations associated with (Perci- 
val, '42, pp. 433,435). 
Section of (W. M. Davis, '83, pp. 305-307. pi. 

10). 
Sketch map of (W. M. Davis, '83, pp. 305-307. 

pi. 10. W. M. Davis, '89, pi. 4). 
Small map of poriion of (Davis and Whittle, 

'89, pi. 2), 
Special account of quarries at (Davis and 

Whittle, '89, pp. 127-133). 
Structure of trap rock of (Percival, '42, p. 314). 
Study of the structure of (W. M. Davis, '88. 

W. M. Davis, '89). 
Toi>ographic form of trap ridge near (Perci- 
val, '42, pp. 804, 806). 



I Hanging hills, t'onn.— Continued. 

Trap ridges near (Percival. '42, p. 348). 
Hanover, Pa. Catalogue of spedmena of trap, 
etc., from near (Fraser, '77, pp. 332-381). 
Trap from (C. E. Hall, '78. pp. 42, 48). 
Hanover, Ta« Boundary of Newark near (Hein- 

rich, '78, pp. 229-230). 
Hanover area, Ta. Defined and described (Fon- 
taine, '79, pp. 27, 151-158). 
Fossil plants Arom (Fontaine, '83, p. 4). 
Hanover c onnty, Ya. Description of Newark area 
in (Heinrich, '78, pp. 229-230). 
1>escription of rocks in (W. B. Bogers, '43, p. 
296). 
Hanover Junction, Ya. Boundary of Newark 
rocks north of (Fontaine, *83, p. 2). 
Unconformity of Potomac and Newark at 
(Fontaine. '89, p. 58). 
Hardin's coal mine, Ya. Fossil crustaceans IVom 

(Jones, '62, p. 86). 
HABLAN, RICHARD. 18S4. 

Critical notices of various organic remains 

hitherto discovered in North America. 
In Pennsylvania GeoL Soc., Trans., \ol. 1, 

1835, pp. 46-112, pL 5. 
Refers to certain fossil bones from the Yellow- 
stone and Missouri rivers which may 
possibly be of Triassio or Jurasaio age, 
and to fossil fishes from the Newark of 
Massachusetts, pp. 92-94. 
HarleysvlUe, Pa. Contact metamorphiam near 

(Lewis, '82). 
Harmonyrille, Pa. Boundary of Newark near 

(Frazer, '83, p. 234). 
HABBIXGTON, B. J. 1871. 

Bei>ort on geological structure and mineral 

resources of Prince Edward island. 
See Dawson and Harrington, 1871. 
HARRINOTOIC, B. J. 1874. 

Notes on the iron ores of Canada and their 

development. 
In geological survey of Canada. Beport of 

progress for 1873-'74| pp. 192-259. 
f'ontains a brtof mention of magnetite in 
veins in the trap along the south aide of 
the bay of Fundy, pp. 217, 219. 
HABRINOTON [B. J.]. Cited on the geology of 
Prince Eilward island (Bain and Dawson, 
'85, pp. 156-157). 
Cited on the tilting of sandstone and trap in 
Prince Edward island (W. M. Davis, '83. 
p. 302). 
Cited on trap dikes in Prince Edward island 
(W.M. Davis, '83, p. 291) . 
Harrington river, N. 8. Di]! near mouth of (Daw- 
son, '78, p. 102). • 
Exposures of Newark rocks near the mouth 

of (Dawson, '47, pp. 52-53). 
Trap conglomerate, etc., near mouth of (Daw- 
son, '78, p. 102). 
Harrisbarg, Pa. Contact of Newark and Silurian 
rocks near (Lesley, '04, p. 476). 
Sandstuue (juarries near (Shaler, '84, p. 156). 
HABTT, C. FRED. 18«7. 

The recent bird track of the basin of Minaa 
[Nova Scotia]. 
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HABTT, €. FBEb.— ContiBued. 

In Am. Nat., vol. 1, pp. ldd-176, 234-243.- 

Cod tains a popular description 'of recent foot- 
prints, raindrop impressions, etc., at the 
locality mentioned, and also a brief sketch 
of fossil impressions of a similar character 
elsewhere. 
Hartford, Conn. Bitumed in trap near (E. S. 
Dana, *75). 

Brief account of shale at (E. Hitchcock, '35, 
p. 217). 

Brief accoimt of trap near (E. Hitchcock, '23, 
vol. 6, pp. 44, 61). 

Character of sandstone at <E. Hitchcock, '36, 
p.32»). 

Concerning trap rid^pes near (Percival, '42, p. 
377). 

Contact metaraorphism at (E. Hitchcock, '35, 
p. 424). 

Contact metamorphism near (E. Hitchcock, 
•41, p. 657. Percival, '42, p. 320). 

Description of Bocky hill near (Silliman, '30, 
pp. 122-131). ' 

Description of trap ridges near (Davis and 
Whittle, '89, p. 115). 

Discussion of the geological structure near 
^ (W. M. Davis, '86, p. 344). 

Ijocalities of fossil footprints near (E. Hitch- 
cock, '41, pp. 466, 467). 

Outlyer of primitive rock Iq Newark area near 
(A. Smith, '32, p. 219). 

Hed shale in (E. Hitchcock, '41, p. 443)^ 

Eeport of the discovery of fossil footprints 
near (E. Hitchcock, '375). 

Special account of quarry near (Davis and 
Whittle, '80, pp. 120-122). 
Hartley, N. J. Description of stone quarry near 
(Cook, '81, pp. 61-62). 

HABT8H0BIfE, 8. Well bored for, near Short 

hills, N. J. (Nason, '896). 
Hart's Mllli, Ceaa. Description of trap ridges 
near (Percival, '42, p. 384). 
Limestone near (Percival, '42, p. 443). 
Mention of the occurrence of bitumen at 
(Pereival, ^42,p.448). 
Hartaog*! adll. Pa. Dip of strata and exjMtsure 
of trap near ^'Invilliers, '83, pp. 218, 219, 



Haatlags-^ia-Haisoa, N. T. View of Palisades 

opposite (Cook, '83, frontispiece). 
Hatield, Haas. Dip of lower beds of the Newark 
system in (E. Hitchcock, '35, p. 223). 
Dip of sandstone in (E. Hitchcock, '41, p. 
-7 447). 
Dip of starata at (E. Hitchcock, '23, vol. 6, p. 

42. A. Smith, '32, p. 221). 
Study of dips in (Walling, '78, p. 192). 
HatteM iwaaq^ V, J. Trap hill near (Cook, '68, 

ipp, 186, 186). 
Haate islaad, H. 8. Mention of (Marsters, '90). 

See also Isle flaute. 
Haverftrawy N. T. Analysis of sandstone from 
(Sehwefttser, 'H). 
Brief aoooimt of trap rock near (Mather, '39, 
' pp. l|«-llf, 122. Mather, '43, pp. 278-282. 
Ptafoe, *aO, pp. lBfr-188). 



HaTerstraw, If. T.— Continued. 

Brief descrii)tion of trap ridge at (Russell, '78, 

p. 241). 
Conglomerate quarries near (Mather, '39, pp. 

124-125. Nasoii, '89, p. 40). 
Dip and strike of rocks iu (Mather, '43, pp. 

6ie-617). 
Dip of sandstone and trap near (Darton, '90, 

p. 41). 
Gap in trap ridge near (Darton, '90, p. 41). 
Junction of trap and sandstone near (Darton, 

•90, p. 48). 
Ked mai'l near (Mather, '43, p. 288). 
Section of Palisade trap sheet near (Darton, 

'90, p. 37). 
Section of sandstone beneath trap near (Ma* 

ther, '43, pi. 5). 
Small trap sheet in arkoee near (Darton, '90, 

p. 49). 
Small trap sheet near (Darton, '90, p. 39). 
Upper contact of trap and sandstone near 

(Darton, '90, p. 51). 
HAWES, GEOBGG W. 1876. 

The trap rocks of the Connecticut valley. 
In Am. Jour. Sci., 3d ser., vol. 9, pp. 185-102. 
Compares the chemical composition of trap 

rocks from localities in tlie Connecticut 

valley and in New Jersey, and points out 

the changes that have taken place iu rocks 

since their ejection. 

HAWE8, GGOBOE W. 1875a.- 

On diabantite, a chlorite occurring in the trap 

of the Connecticut valley. 
In Am. Jour. Sci., 3d ser., vol. 9, pp. 464-457. 
Describes the occurrence and gives analysis 

of the mineral mentioned, from amygda- 

loidal cavities in trap in the Farmington 

hills. Conn. 

HAWE8, 0. W. 1878. 

[Note on the microscopical characteristics of 
a thin section of Jura-Trias sandstone 
from the Connecticut. valley.] 

In Geology of New Hampshire, by C. H. 
Hitchcock, vol. 3, pp. 239-240, pi. 12. 

Remarks that all of the grains in the sand< 
• stone are coated with red oxide of iron, 
which cements them together and deter- 
mines the color of the rock. The colored 
illustration accompanying this note shows 
the appearance of a thin section of sand- 
stone when viewed through a microscope. 
HAWG8, GEOBOE W. 1882. 

On the mineralogical comimsition of the nor- 
mal Mesozoic diabases upon the Atlantic 
border. * 

In U. S. Nat. Mus., Proc, vol. 4, 1881, pp. 129- 
134. 

Abstract in Neues Jahrbuch, 1882, p. 44. 

Reviewed by J. J). Dana in Am. Jour. Sci., 
3d ser., vol. 22, pp. 230-233. 

Discusses the mineralogical comx>osition of 
trap rocks, diabase, from Bergen hill, N. 
J., and from West rock, Conn., withchem- 
ical analysis of constituent minerals. 
HAWE8, G. W. Analysis of trap by (E. S. Dana, 
'75). 
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HAWES, 0. W Continned. 

Cited on analyses of trap rock from "West rock. 

Conn. (Frazer, 75a, p. 404. E. S. Dana, 

'77). 
Cited on composition of Connecticut viJley 

trap (Frazer, '77, p. 311). 
Cited on comiiosition of trap rocks (W. M. 

Davis, '83, p. 284.) 
Cited on indurated bitumen in the volcanic 

rocks of Connecticut (J. D. Dana, '78). 
Cited on mineral analysis of trap fjrom Bergen 

hill, N. J. (Shaler, '84, p. 145). 
Citeil on mineralogical composition of trap 

rock from Connecticut (Frazer, '756). 
Cited on petrography of West rock, Conn. 

(Davis and Whittle, '89, pp. 116-117). 
Cited on "pipe stem" amygdaloids in the trap 

of Connecticut (Davis and Whittle, '89, p. 

134). 
Cited on secondary minerals of trap rocks 

(How, 75, vol. 1, p. 136.) 
CMted on trap rocks of Connecticut (Hovey, 

'89, pp. 366-368). 
Haycock hill, Pa. Analysis of trap from (Genth, 

'81, pp. 98-99). 
Descripticm of (H. D. Kogers, '58, vol. 2, p. 

686). 
Haydens station, Conn. Sandstone quarries near 

(Shaler, '84, p. 127). 
HATES, JOHX L. 1842. 

[Remarks on fossil footprints from the Con- 
necticut valley sandstones.] 
In Am. Assoc. Geol. and Nat., Proc, 1840-1842, 

pp. 55-56. 
Brief notice of remarks on the above subject. 
HATES, JOHN L. 1848. 

[Remarks on recent and fossil footprints.] 
In Am. Jour. Sci., vol. 45, p. 316. 
Brief remark on a paper by W. C. Redfield. 
HATES, J. L. I860. 

[Comparison of recent bird tracks from the 

shore of the bay of Fundy with fossil im- 
pressions of a similar origin.] 
In Boston Soc. Nat. Hist., Proc., vol.3, p. 227- 

228. 
Haywood, N. C. Analysis of iron ore from near 

(Ken-,'75, p. 225). 
Breadth of Newark rocks near (Olmstead, '24, 

p. 12). 
Brief account of geology near (McLenahan. 

•52, p. 169). ' 

Boundary of Newark area near (W. R. John- 
son, '51, p. 4 . Mitchell, '42, p. 130) . 
Conglomerate at (Emmons, '56, pp. 237-238) . 
Dip and strike at (McLenahan, '52, p. 168). 
Dip of sandstone Hear (Kerr, '75, p. 225). 
Fossil plants from (Emmons, '57, pp. 105, 118). 
Iron ore near (Kerr, '75, p. 225). 
Mention of trap dikes near (Bnrbank, '73, p. 

152). 
Silicified trees near (Emmons, '56, p. 284). 
Thickness of strata at (Fontaine, '83, p. 100). 
Heathcote brook, N. J. Sandstone quarry at 

(Cook, '79, p. 23). 
Heath's coal mfne, Ta. Analysis of coal from 

(Macfarlane, '77, p. 515). 



Heath's coal mine, Ta. — Continned. 

Brief account of (Macfarlane, '77, p. 507). 

'ferief reference to (Nuttall, '21, p. 35). 

Explosions in (Taylor, '48, p. 49) . 

Notes on (Taylor, '35, p. 284). 

Thickness of coal in (Grammar, '18, p. 126-127. 
Taylor, '35, p. 282). 
HebroB, Conn. Description of trap dikes in pri- 
mary rocks in (Percival, '42, pp. 423-424). 
HEER, OSWALD. 1867. 

[ A letter concerning the geological position of 
the rocks of t^e Richmond coal field, Vir- 
ginia, as indicated by fossil plauts.] 

In geology of North America, by Jules Msar- 
con, Zurich, 1856, p. 16. 

Published in part in Am. Jour. Sci., 2d ser., 
vol. 24, 1857, pp. 428-429. 

Questions the accuracy of certain determina- 
tions of the genera and species of fossil 
plants from the Richmond coal field, Ya., 
made by E. Emmons and C. T. F. Banbury, 
and states an opinion concerning the age 
of the rocks from which the plants re- 
ferred to were obtained. 

HEER [O.]. Cited on age of the Newark rocks of 
North Carolina (Emmons, '58). 

Cited on age of the Newark system (Dewey, 
•57. Jones, '62, p. 126. Lea, '58. Zeiller, 
'88, p. 698). 

Cited .on the age of the Richmond area, Vir- 
ginia (Hull, '81, p. 460. Lyell, '71, p. 363. 
Marcon, '58,p. 16). 

(!ited on fossil plants from North Carolina 
and Virginia (Marcou, '50, p. 25). 

Cite^ on the Newark flora (Marcou, '90). 

Heidlersbarg, Pa. Trap dikes near (H. D. Rogers, 

'58, vol. 2, p. 689). 

Heiger's ore pit, Pa. Rei>ort on (Frazer, '77, p. 
223). 

HEILPBIN, ANGELO. 1884. 

On a remarkable exx>osnre of columnar trap 
near Orange, New Jersey. 

In PhUadelphia Acad. Nat. Sci., Proc., vol. 
36, pp. 318-320, pi. 8. 

A popular description of an exposure of col- 
umnar trap at the locality mentioned. 
HEILPBIX, AXflELO. 1887. 

The geographical and geological distribution 
of animals. 

New York (The International Scientific se- 
ries), 12 mo, pp. i-xii, 1-435, pi. 1 . 

Contains a general description of the fauna of 
the Triassic and Jurassic periods, pp. 157- 
168. 
HEIICRIOH, OSWALD J. 187S. 

The Midlothian colliery, Virginia. 

In Am. Inst. Mining Eng., Trans., vol. 1, pp. 
346-359, supplementary paper, pp. 360-364, 
pi. 5. 

Devoted principally to mining methods, but 
contains a detailed section of the coal 
seams at Bailey's hill, Midlothian. 

HEIXRICH, O. J. 1874. 

The diamond drill for deep boring, cojupared 
with other systems of boring. 
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HElNKItU^ONHAI.DJ. ISlla. 
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In Am.luiit. Miniii^Kng;., Traoa., vol. 4, pp. 
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Cllod on TBlneof the Richmond coal Held. Va. 
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yinii.TB,'83,p,Si4). 
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■M,p,140). 
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Tuy 'sa, |i. lUlfl). 
]>laca9aionoftEimmBiuof(IIovey,'8»,p,m). 
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(r;,E.lIall,'Hl,pp.23,M)- 
HRNDRBNUN.J T. ISBfi. 

Atlanta, Ga., pp. l-vlU, 1-307. 
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HENDEBSON, J. T.-Coniiiiued. 

Contains a brief account of the Newark sya- 
leni in North and S<Mith Carolina, and 
Htau^H tltat trap dikes probably belonging 
to the aanie syHteni occur in Georgia. 

Henrico coantx, Ta. Description of the Newark 

in (W. B. Rogers, '40, pp. 71-72). 
Description of nM^Icri in (W. R. Bogers, '43, p. 

298). 
ThicknesH of coal in ((rranimar, '18, pp. 126^ 

127). 
Trial of the coal of, for heating purposes (W. 

R. Johnson, '44, pp. 338-348, 300-404). 

HENRT, JOSEPH. 1851. 

(Explanation of tlio accumulation of matt^^r 

in the center of raindrop impressions.] 
In Am. Assoc. Adv. Sci., Pn»c., vol. 5, p. 75. 
Discussion of a paper by W. C Redfield. 

HENRY, P. H. Analyses of coke flrom Richmond 

<joal iield by (LyoU, '47, p. 273). 
Henry eoanty, Ya. Boundaries of the Newark in 

(W. B. Rogers, '39, p. 74). 
Herbertstown, X. J. Description of hills near (H. 

D. Rogers, '40, p. 151). 
Heth'N (pit), Ya. Aualysisof coal from (Williams, 

'83, p. 82). 
Hfekersons, Ya. Boundaries of the Newark near 

(W. B. Rogers, '40, p. 62). 
Hickes's shaft. Pa. Reporton (Frazer, '77, p. 222). 
Hickorytown, Pa. lioundary of the Newark near 
(C. E. Hall, '81, pp. 72-73. Lesley, '85, p. 
Ixxxi). 
HIgby monntaiu, Conn. Anterior trap ridges of 
(Davis and Whittle, '89, pp. 107-108). 
Description of the main ridge of (Davis and 

Whittle, '89, pp. 111-112). 
Detailed study of the geological structure near 

(W. M. Davis, '89). 
Sketch map of a portion of (W. M. Davis, '89, 

pi. 3). 
Small map of north end of (Davis and Whit- 
tle, '89, pi. 2). 
Trap ridges near (Percival, '42, p. 348). 
View of, to illustrate structure ( W. M. Davis, 
'8de, p. 426). 
Highland, Pa. Mention of trap dike in (Frazer, 

'84, p. 693). 
Highland lake, Conn. Description of trap ridges 

near (Davis and Whittle, '89, p. 115). 
High moantain, N. J. Analysis of trap firom 
(Cook, '68, p. 217). 
Boundary of Second mountain trap near 

(Cook, '68, p. 183). 
Shales beneath trap sheet near (Darton, '90, 

p. 28). 
Trap of (Cook, '82, p. 53). 
Vesicular trap near (Darton, '90, p. 28). 
High point, X. J. Elevation of (Cook, '68, p. 184). 
High rock, Conn. Concerning trap ridges near 
(Percival, '42, pp. 381-385). 
Description of (Percival, '42, pp. 372-375). 
High Spire, Pa. Boundary of the Newark near 
(Lea, '58, p. 92. H. D. Rogers, '58, vol. 2, 
p. 669). 
High tome, N. T. Contact of trap and sandstone 
beneath (Darton, '00, p. 60). 



High tome, N. Y.— Ointinaed. 

Elevation and character of (Dartou, *90, p. 38). 
Elevation of (Russell, '80, p. 36). 
Faults near (Nason, '89, p. 25). 
Thickness of trap sheet forming (Darton, *00, 
p. 44). 

HIghtowH, N. J. Elevation of (Cook, '68, p. 176). 
Height of (ICacfarhuie, '79. p. 68) . 

Hill island. Pa. Trap dikes near (H. D. Rogers, 
'58, vol. 2, p. 688). 

Hillsboro, N. C. Breadth of Newark rocks near 
(Olmstead, '24, p. 12). 

Decom|M>8ition of trap dikes near (BurUank, 
'73, p. 151). 
HllPs coal Mine, Ya« Brief account of (Macfiur- 
lane, '77, p. 507). 

Notes on (Taylor, '35, p. 284). 

Thickness of coal in (Taylor, '35, p. 282). 
Hinkletown, Pa. Btmndary of the Newark near 
(Fraaer, '80, pp. 15, 46. H. D. Rogenv, '56, 
vol. 2, p. 668). 
Hitchcock cabinet, A«lient eoUogo, Mam. De- 
scriptive catalogue of footprints iu (C H. 
Hitchcock, '66). 
HITCHCOCK, CHARLES H. I860. 

Impressions (chiefly tracks) on allavial clay, 
in Hadley, Mass. 

In Am. Jour. Sci., 2d ser., vol. 19, pp. 391-396. 

Describes a number of recent footprints and 
other markings, and in a footnote, p. 392, 
states briefly some of the various views 
tliat have been advanced in ref«rexice to 
the age Of the Connecticut valley sand- 
stone. 
HIT«HCOCK, CHARLES H. 18M. 

[Report on copper mine at Flemington, New 

Jersey.] See Hitchcock, B., and C. Hitchcock, 

1859. 
HITCHCOCK, CHARLES H. 1866. 

Preface [to supplement. to the Ichnoloflor oi 
New England.] 

In supplement to Ichnology of New Sngland, 
by Edward Hitchcock, pp. ix-x. 

Relates to the publication of t4ie "supple- 
ment," and to specimens of footpriBta at 
Amherst college. 
HITCHCOCK, CHARLE8 H. 18e6a. 

Descriptive catalogue of specimens in the 
Hitchcock ichnological cabinet at Am- 
herst college. 

In supplement to the Ichnology of New Eng- 
land, by Edward Hitchcock, pp. 41-03. 

Describes specimens of footprints, and gives 

localities from which t^ey were derived. 

HITCHCOCK, CHARLES H. 1866. 

Description of a new reptilian bird from the 
Trias of Massachusetts. 

In New York Lye. Nat. Hist., Ann., vol. 8, 
1867, pp. 301-302. 

Describes the footprints of Tarsodactylos ex- 
pansus, from near Turners Falls, Mass. 
HITCHCOCK, CHARLES H. 1867. 

Elementary geology. 

See Hitchcock and Hitchcock, 1867. 
HITCHCOCK, CHARLES H. 1871. 

Geological description [of MasaaohusetUi]. 
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UITCHCX)CK, CHABLES H.— Continued. 

In official topographical atlas of Mansachn- 
setts, by H. F. Walling and O. AV. Gray. 
Boston, folio, pp. 17-23, and map. 
Contains abrief slcet4>,h of the general geology 
of the state, accompanied by a colored 
geological map; also a list of fossil foot- 
prints found in the Newark system. 

HITCHCOCK, CHARLES H. 1874. 

The Coal Measures of the United States. 

In statistical atlas of the United States, by 
Francis A. Walker, pp. 12-14, pis. 11, 12. 

Contains a brief account of the coal fields of 
eastern Virginia and of North Carolina. 
Accompanied by two maps, one (pi. xi) 
showing the distribution of coal fields and 
the other (pi. xii) a general geological 
map of the United States, compili:d by C. 
H. Hitchcock and W. P. Blake. 

HITCHCOCK, CHABLES H. 1877. 

The relation of the geology of New Hampshire 
to that of the adjacent territory. 
. In the geology of New Hampshire, by C. H. 
Hitchcock, voL 2, pp. 3-36, pi. op. p. 8. 
Contains a brief reference to the Newark rocks 
of the Connecticut valley. Nova Scotia, 
New Brunswick, etc. These areas are 
shown on the map qp. p. 8. 

HITCHCOCK, CHABLES H. 1877a. 

Qedogy of the Connecticut valley district [of 
New Hampshire]. 

In gookogj of New Hampshire. Concord, vol. 
2, 4to, pp. 271-407, 428-402, and 7 plates. 

Befers briefly to the position of the north end 

of the Connecticut valley area, and the 

presence of a heavy conglomerate in 

Northfield, Kass. 

HITCHCOCK, CHABLES H. 1881. 

Geological map of the United States, compiled 
by C. H. Hitchcock. 

New York. Published by Julius Bien. 

A wall map; scale 20 miles to an inch. 

Map, geological, of tlie United States (C. H. 
Hitchcock, '81). 
HITCHCOCK, CHABLES H. 1886. 

The geological map of the United States. 

In Am. Inst. Mining !Bng., Trans., vol. 15, pp. 
465-488, map op. p. 486. 

Contains an acooant of previously published 
geological maps of the United States and 
Canada, and shows the distribution of the 
Jurassic and Triassic syst-ems of the 
United States. * 
HITCHCOCK, CHABLES H. 1888. 

Becent inrogresa in ichnology. 

In Boston Soc. Nat. Hist., Proc., vol. 24, pp. 
117-127. 

Presents a revised list of the footprints of the 
Newark sjrstem, and gives descriptiousof 
several new species. Notices also the lo- 
calities where footprints have been found 
in New Jersey and Pennsylvania. 
HITCHCOCK, CHABLES H. 1889. 

[Bemarka on a paper by Atreus Wanner, con- 
cerning the discovery of fossil tracks in 
thA Newark xodka of York county, Pa.] 



HITCHCOCK, CHABLES H.— Continued. 

lu Am. Assoc. Adv. Sci., Proc., vol. 37, p. 186. 

Stat-es that fuAsil footprints recently dmcov- 
eri'd iu rottkn of tlio Newark 8y«tcin of 
New Jersey and PtJUiiH.vlvauia belong to 
the same genera as the tracks itrevionsly 
discovere^l in the Connecticut valley. 

HITCHCOCK, CHABLES IL 1800. 

The use of the t4>rms Laureutiau and Newark 

iu geological treatises. 
In Am. Geol., vol. 5, pp. 197-202. 
Reviewed by I. C. Russell in Am. Geol., vol. 7, 

pp. 238-241. 
A review of a paper on *' The Newark Sys- 

t*!m," by T. C. Russell. Gives reason for 

objecting to the use of "Newark" as a 

group name, pj). 200-202. 

H[ITCHCOCK], C. H. Description of Grallator 
gracilis by (E. Hitt-hcock, '65, p. 8, pi. 9). 

Note on Anomcepus gracillinms (£. Hitch- 
cock, '65, p. 6). 

Plants collected by. in the Newark system 
(Newberry, '88, p. 92). 

Remarks on Brontozoum giganteuiu by (E. 
Hitchcock, '65, p. 23). 

Remarks on the origin of the Connecticut val- 
ley sandstone (Whitney, '60). 

HITCHCOCK, C. H., and W. P. BLAKE. 1874. 

Geological map of the United States. 

In Statistical atlas of the United States, based 
on the Ninth Census, 1870 [etc.], by Fran- 
cis A. Walker, pis. 13-14. 

First published in the rejiorts of the Ninth 
Census of tLo United States, by F. A. 
Walker. Appeared also in the statistics 
of mines and mining, by R. W. Rajnnond, 
1873; in "Special report on the Smith- 
sonian Institution for the Centennial," 
Washington, 1876; and in "Atlas of the 
United States and the World," by Gray, 
Philadelphia, 1877. 

A compiled map showing the distribution of 
geological formations in the United States. 

H[1TCHOO€K], EDWABD. 1816. 

Southampton lead mine and basaltic columns 

at Mount Holyoke, Mass. 
In North American Review, vol. 1, pp. 334-338. 
A popular letter on the subjects referred to in 

the title. 

HITCHCOCK, EDWABD. 1818. 

Remarks on the geology and mineralogy of a 
section of Massachusetts on Connecticut 
river, with a part of New Hampshire and 
Vermont. 

In Am. Jour. Sci., vol. 1, pp. 105-116, 436-439, 
and map. 

Describes in general t-erms the geology in tlu' 
ueighborlioo<l of Mounts Uolyoke and 
Tom, Mass., pi). 105, lOH, and map. 
HITCHCOCK, EDWABD. 1823. 

A sketch of the ge<»logy, mineralogy, and 
scenery of the region contiguous to the 
river Connecticut ; with a gwilo" ical map 
and drawings of organic remains ; and oc- 
casional botanical notices. 
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THE NEWARK SYSTEM. 



[bull. 86. 



HIT(7H(;0CK, EDWARD-Cnntinned. 

lu Am. Jour. Sci., vol. 6, 1823, pp. 1-86, 201-236, 
pi. 9, and map op. p. 86 ; vol. 7, 1824, pp. 1- 
30,pi. 1. 
DeBcribe.s the Newark rocks of the Connecti- 
cut valley, in part under ilie name of the 
Old Bed sandstone, vol. G, pp. 39-42. The 
*'^eenstone dikes" in the Old Ked sand- 
stone are described on pp. 56-59, and their 
origin diHCussed on pp. 59-61. Another 
division of the Newark receives attention 
under the name of the "Coal formation," 
pp. 61-80. In vol. 7 the scenery of the 
Connecticut valley is described, and in 
this connection the relief of several trap 
hills receives attention. 

H[ITCHC0€K1, E[DWABD]. 1824. 

Notice of a singular conglomerate, and of an 
interesting locality of trap tuff, or tufa. 

In Am. Jour. Sci., vol. 8, pp. 244-247. 

Describes exposures of trap tuff on the east 
side of Mount Tom, Mass. 

HITCHCOCK, EDWARD. 1824a. 

A geological and agricultural survey of the 
district acVjoiniug the Erie canal in the 
State ol New York, part 1, containing a 
description of the rock formations; to- 
gether with a geological profile; extend- 
ing from the Atlantic to Lake Erie. 

Albany. 12mo. pp. 1-163, pis. 1-2. 

The sections accompanying this reirart show 
the positions of the Newark rocks and as- 
sociated traps of the Connecticut valley. 

HITCHCOCK, EDWARD. 1828. 

Miscellaneous notices of mineral localities, 
with geological remarks. 

In Am. Jour. Sci., vol. 14, pp. 215-230. 

Refers briefly to an exposure of sandstone be- 
neath trap on the east side of Mount 
Holyoke, Mass., p. 218, and records a few 
facts concerning the small outlying New- 
ark area in Woodbury and Southbnry, 
Conn., pp. 227-228. 

HITCHCOCK, EDWARD. 1882. 

Report on the geology of Massachusetts ; ex- 
amined under the direction of the govern- 
ment of that state, during the years 1830 
and 1831. 

In Am. Jour. Sci., vol. 22, pp. 1-70, and map op. 
p. 1. 

Contains a brief account of the sandstone 
along the Connecticut river, but refers 
principally to itB value as a building stone. 
The formation is termed the New Red 
sandstone. 

HITCHCOCK, EDWARD. 1835. 

Report on the geology, mineralogy, and botany 
of Massachusetts, in four parts ; Part i, 
Economic geology; Part li. Topograph- 
ical geology ; Part ni, Scientific geology ; 
Part iv, Catalogue of animals and plants. 
Amherst, 1835. Second edition, corrected 
and enlarged, pp. i-xii, 13-702, accompanied 
by 4to atlas of 19 plates. 



HITCHCOCK, EDWABD—Continned. 

First edition of Part r. Economic geology, 

Amherst, 1832, pp. 1-70, and geological 

map of Massachusetts. 
First edition of full raport, Amherst, 1833, pp. 

i-xii. 1-602, and 4to atlas of 19 plates. 
The contents of the 2d ed., so fiiir as it relates 

to the Newark system, is as follows : 

Page. 
New^k system of Massachusetts 

briefly described 20 

Greenstone (trap) division briefly de- 
scribed 28-24.31 

Discovery of limestone in the Connec- \ 

ticutvalley 38-38 

Building stone briefly described 46-47 

Coal 93-54 

Copper ores 71-72 

Detailed accountof the Newark system 211-251 
Mineral character of the sandstone 213-219 
Topography of the red sandstone . 220-222 
Dip, direction, and thickness of the 

strata 222-228 

Mineral contents 228-234 

Copper 228-229 

Coal 229-232 

Lead, zinc, and iron 232-233 

Ironsand 233 

fiotten stone 233 

Satin spar 233 

Sulphate of baryta 283 

Sulphate of strontia 234 

Sulphate of lime 284 

Organic remains . .1 234-243 

Animal remains 237-248 

Ichthyolites 238-239 

Mollasoa 239 

Zoophyta 239-242 

Radiaria 242-243 

Theoretical considerations 243-251 

Greenstone (tn^) described 398-434 

Mineralogical characters 399-431 

Hornblende and feldspar 399 

Columnar 399-408 

Compact 402 

Chiefly greenish compact feld- 
spar 402 

Indurated clay 402 

Hornblende, Augite ? and feld- 
spar 408 

Porphyritic 408-404 

Amygdaloidal 404-405 

Concreted 406 

Tofaceons 406 

Toi>ography of greenstone (trap) . 405-410 
Situation of greenstone (trap) in 

relation to other rooks 411-421 

Chemical eflbcts of greenstone 

(trap) upon other rocks 421-425 

Mineral contents 425-431 

Theoretical considerations 431-434 

The resemblance in external 
character between some va- 
rieties of our greenstones 
and the products of exist- 
ing volcanoes 431-332 
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HITCHCOCK, EDWARD— Con^ued. Page. 

Greemtone (trap) described— Continued. 
Theosetioal oonaiderationfl — Continaed. 
The oolnnmar Btraotare of 

greenatone 432 

The irregular manner in which 
greenatone is intruded 

among atratifled rooka 432 

The mechanical effecta of 
greenatone upon the strati- 

fledrocka 432-434 

TJnoonf<Nrmi1y of the Newark system 

with primary strata 510 

The trap system 513-514 

Catalogue of specimens from the New- 
ark system 656-657 

Catalogue of specimens of trap 669-670 

HITCHCOCK, EDWARD. 1886. 

Qmithichnology. Description of the foot- 
marks of birds (Omithiclmites) on New 
lEted sandstone in Massachusetts. 

In Am. Jour. Sci., vol. 20, pp. 307-340, and 
3 plates. 

Abstract in Keues Jahrbuch, 1836, pp. 467- 
472. 

Refers to early discussion of fossil footprints 
in Massachusetts, mentions sereral locali- 
ties at which they occur, discusses the 
nature of the animals that made the 
tracks, and describes and figures several 
« species. 

HITCHCOCK, EDWARD. 1887. 

Researches in theoretical gecdogy by H. T. 
De La Beche, with a preface and notes by 
Prof. Edward Hitchcock. • 

New York. 12mo, pp. i-xv, 1-342. 

Containa a note on the fossil fishes of the 
Connecticut valley, p. 267, and also on the 
fossil footprints of the same region, pp. 
271-273. 

HITCHCOCK, EDWARD. 1887a. 

Fossil footsteps in sandstone and gray waoke. 
In Am. Jour. Sci., vol. 32, pp. 174-176. 
Abstract in Neues Jahrbuch, 1837, pp. 602- 

603. 
MentiipnB the advance that has been made in 

tiie study of the fossil footprints of the 

Connecticut valley and gives a list of 

species described. 

HITCHCOCK, E. 18S7b. 

Omithiehnites in Connecticut. 

In Am. Jour. Sci., vol. 31, pp. 174-175. 

Brief mmtifm of additional localities in Con- 
necticut at which fossil footprints have 
been found. The footprints are described 
bri^y and their names given in some 
instances. 

HITCHCOCK, EDWARD. 1841. 

Final report on the geology of Massachusetts. 

Northampton, 4to, vol. 1, pp. i-xii, lar-lla, 1- 
280, ids. 1-14 and a map; vol. 2, pp. 300- 
381. pis. 15-55. 

The contents of this report, so far as it re- 
lates to the Newark system, is as follows : 
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A reprint of a report by H. D. Rog- 
ers, L. Yanaxem, R. C. Taylor, E. 
Emmons, and T. A. Conrad, of the 
Association of American Greolo- 
gists, on the Omithiehnites or foot- 
marks of extinct birds in the [New- 
ark system] of Massachusetta and 
Connecticut, observed and de- 
scribed by Prof. Hitchcock, of 

Amherst 2a-3a 

Coal in the Connecticut valley 138-143 

Trap rocks (greenstone) for building. . 152-153 

Sandstone quarries 180-181 

Rocks suitable for whetstones and 

grindstones 213-214 

Rocks suitable for flagstones 21 4 

Sc^aographic geology 241-249 

Mount Holyoke 241-243 

Titan's pier 243-244 

Titan's piassa 244-246 

Mount Tom 24ft-247 

Sugar Loaf 247-248 

Mount Toby 248-240 

Valley of the Connecticut 256-250 

Turners Falls 275-277 

Holyoke falls 277-278 

South Hadley Falls 284-285 

The gorge or glen in Ley den 285-286 

A tabular view of the rocks of Massa- 
chusetts 303 

The Newark system (New Red sand- 
stone) described 434-450 

Lithological characters 441-446 

Conglomerate 441-442 

Tuf aceous conglomerate 442 

Sandstone :.... 442-443 

Shale 443 

Limestone 444-446 

Topography of the formation 446-447 

Dip, strike, and thickness of the 

strata 447-448 

Mineral contents 448-440 

Organic remains 449-528 

Vegetable remains 450^58 

Animal remains 458-464 

Fossil footmarks 464-528 

Localities 465-467 

A general description of the 
nature and situation of the 

fossils 467-474 

Specific description of the 

footmarks 474-501 

Impression of raindrops 501-503 

Fossil Dones 503-504 

Tracks of living animals 504-508 

Conclusion from all the facts 508-525 

Artesian wells 525 

Theoretical considerations relat- 
ing to the formation generally . 526-531 

Greenstone (trap) 641-663 

Lithological character 641-645 

Hornblende and feldspar 641 

Columnar trap G41-643 

Compact trap 643 

Indurated clay 644 
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Greenstone (trap) — Continued. \ 
Lithological character— Continned. 

Amygdaloidal trap 644-645 

Concreted trap 645 

TufaceoQCf trap 645 

Topography of the greenstone 

(trap) 646-(K0 

Sitnation of the greenstone in re- 
lation to other rooks 650-656 

Dikes of greenstone 655-656 

Chemical etfects of greenstone on 

otherrocks 657-660 

Mineral contents of greenstone 

(trap) 660-663 

Newark system 712 

Catalogue of specimens from the 

Newark system 804-806 

Catalogue of specimens of greenstone 

(trap) 819-820 

HITCHCOCK [EDWARD]. 1841a. 

[Remark on joints and fractures in the sand- 
stone and trap of the Connecticut valley.] 
In Am. Jour. Sci., vol. 41, p. 173, and al«o in 

Am. Assoc. Geol. and Nat., Proc., p. 25. 
Brief abstracts of remarks on a paper, by 
Prof. Mather, concerning joints in rocks. 
HITCHCOClt, EDWARD. 1841b. 

First anniversary address before the Associa- 
tion of American Geologists, at their sec- 
ond annual meeting at Philadelphia, 
April 5, 1841. 
In Am. Jour. Sci., vol. 41, pp. 232-275. 
States briefly the geographical distribution of 
the Newark system and discusses the 
question of its age, pp. 244-245. The *'New 
Red sandstone system " is mentioned on 
p. 267. 
HITCHCOCK [EDWARD]. 1842. 

On a new species of Omithichnite from the 
valley of the Connecticut river, and on the 
raindrop impressions from the same local- 
ity. 
In Am. Jour. Sci., vol. 43, p. 170; also in Am. 

Ahsoc. Geol. and Nat., Proc., p. 63. 
Title of pan^r only, followed by remarks by 
Charles Lyell and H. D. Rogers, W. B. 
Rogers, Benjamin Silliman, jr. [C. W.] 
Rcdfield, and John L. Hayes. 
HITCHCOCK, EDWARD. 1848. 

The phenomena of drift, or glacio-aqueous 
action in North America, between the 
Tertiary and Alluvial periods. 
In Am. Assoc. Geol. and Nat., Trans., pp. 164- 

221, pis. 7, 8, 9. 
Describes briefly the general geology and 
topographical features of the region about 
Mount Tom and Mount Holyoke, Mass. 
HITCHCOCK, EDWARD. 1848s. 

Description of five new species of fossil foot- 
marks, from the Red sandstone of the 
vallej' of Connecticut river. 
In Am. Assoc. Gool. and Nat., Trans., pp. 254- 

264, pi. 11. 
Devoted principally to the description of new 
species of footprints, obtained near Tur- 
ners Falls, Mass., by James Deane. 



HITCHCOCK, EDWARD. 184Sb. 

Description of several apeciea of fossil t>lant8, 
from the New Bed sandstone ftnrmation of 
Conneoticnt and Massaohnsetts. 

In Am. Assoc. G«ol. tad N«t., Trans., pp. 2M- 
296, pis. 12, 13. 

Describes briefly the eharactor of the rooks 
fonning the small Newark area at South- 
bury, Gonn., and gives tiio resnlts of a 
microscopical examination of a specimen 
of fossil wood found there. Fra^^ents of 
fossil ferns from localities in Massachu- 
setts are also briefly described. 

HITCHCOCK [EDWARD]. 1844. 

The trap tufa or volcanic grit of the valley of 
the Connecticut river, with inferenees as 
to the relative age of the trap and sand- 
stone. 

In Am. Jour. Sci., vol. 47, pp. 10^104. 

Abstract of remarks describing tiie charaeter 
of the tufk, method of its formation, etc. 

HITCHCOCK [EDWARD]. 1844a. 

ReiK>rt on ichnolithology, or fossil footmarks, 
with a def cription of several new species, 
and the coprolites of birds, ftom the val- 
. ley of the Connecticut river. 

In Am. Jour. Sci., vol. 47, pp. 292-322, pis. 3, 4. 
Abstract ibid., pp. 113-114; also in, Nenes 
Jahrbuch, 1845, pp. 753-757. 

Reviews the discussion of the question of first 
discovery of fossil footprints in the sand* 
stone of the Connecticut valley, describes 
several new species of footprints, and dis* 
cusses the nature of certain coprolites. 

HITCHCOCK, EDWARD. 1844l>. 

Discovery of more native copper in the town 
of Whately, in Massachusetts, in the val- 
ley of Connecticut river, with remarks on 
its origin. 

In Am. Jour. Sci., vol. 47, pp, 322-323. 

Describes the occurrence of a mass of native 
copper in the drift at the locality men- 
tioned. 

HITCHCOCK, EDWARD. 1844c. 

Geological map of Massachusetts: Scale 5 

miles to 1 inch, or siAvot ^844. 
On wall map of Massachusetts. 

HITCHCOCK, EDWARD. 1844d. 

[On priority in the discovery of fossil foot- 
marks in the sandstone of the Cfmnectiout 
valley.] 

In Am. Jour. Sci., vol. 47, pp. 390-399. 

Devoted to the question of priority in the dis- 
covery of the footprints in question. 

HITCHCOCK, EDWARD. 1844e. 

Explanation of the geological map attached 
to the toi>ographical map of Massachu- 
setts. 

Boston, 12mo, pp. 1-22. 

Contains a brief description of trap and trap- 
tuff or tnfaceousconglomerateoccurringin 
the Connecticut valley, and also refers to 
the distribution of the Newark sandstone 
in the same region. 
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HITCHCOCK, CDWABD. 1A46. 

An attempt to name, classify, ami describe the 
animala iliat made the fossil footmarkH of 
New England. 

In Am. Assoc Geol. and Kat., Proc., sixth 
. meeting, pp. 23-25. 

Presents a list of families, genera, and siteeies 
of the animals that made the footprints in 
the Kewark rocks of the Connecticut val- 
ley. A refvised classification hased ou a 
new set of measurements. 

HITCHCOCK, EDWABD. 184&a. 

Bemarkable facts respecting the magnetic 
polarity of trap rocks in Now England. 

]^ Am. Assoc GeoL and Nat., Proc., sixth 
meeting, p. 32. 

Brief abstract of a paper n^cording observa- 
tions on the magnetic attraction of the 
Ixap rocks of the Connecticut valley. 

HITCHCOCK, EDWABD. 1846b. 

Analysis of coprolites from the New Bed 

sandstone of New England. 
See Bana, S., and £. Hitchcock, 1845. 

HITCHCOCK, EDWABD. 1845c. 

[Miscellaneous remarks upon fossil foot- 
marks.] 

In Abl Jour. Sci., vol. 48, pp. 62-84. 

Brief remarks on very large footprints found 
principally in Northampton. Mass. 

HITCHCOCK, EDWABD. 1847. 

Desiaription of two ifbw species of fossil foot- 
marks found in Massachusetts and Con- 
necticut, or of the animals that made 
them. 

In Am. Jour. Sci., 2d ser., voL 4, pp. 46-57. 

Describes two now genera of footprints, re- 
presented by a single species each, from 
South Hadley, Mass. Discusses also the 
conditions -under which the footprints in 
the sandstone of the Connecticut valley 
were made. 

HITCHCOCK, EDWABD. 1847a. 

On the trap tuff, or volcanic grit of the Con- 
necticut valley, with the bearing of its 
hlstmry upon the age of the trap rock and 
sandstone generally in that valley. 

In Am. Jour. Sci., 2d ser., vol. 4, pp. 10&-207. 

Describes the lithological characters of the 
various trappean rocks of the Connecticut 
valley, explains the structoro of mounts 
Tom and Holyoke, and the topography 
of the tn^ ridges; also considers certain 
organic remains associated with the trap ; 
disonsses the mode and the period of the 
production of the trap. 
HITCHCOCK, EDWABD. 1848. 

An attempt to discriminate and describe the 
animala that made the fossil footmarks in 
the United States, and especially Now 
Bni^aad. 

In Am. Acad.. Mem., n. s., vol. 3, pp. 129-256, 
pis. 1-24, and a table op. p. 256. 

Disonsses the principles on wliieh aninialH 
are . classified from their footprlntn. De- 
scribes large number of genera nnd .spe- 



HITCHCOOK, EDWABD-amtinued. 

vivH. Tlio matter containtKl in this paiM^r 
is cnilmdiiMl in Hitchcock's latter work on 
tho "Ichnology of Now England," 1858. 
HIT0HCO( K [ EDWABD]. 1853. 

[Remarks on the fossil footprints of the Con- 
nect icnt valley.] 

Boston Soc. Nat. Hist., Proo., vol. 4, pp. 375- 
379. 

Gives an account of a measured section across 
the Connecticut valley, showing a great 
thickness of strata. Thickness of rock 
above the highcBt footprint found is also 
stated. Considoi-s tliat the dip of the 
sandstone containing footprints lias not 
l)een caused by the iotnision of trap. In- 
fers that the entire t hickness of sandstone 
can not all belong to the Newu'k system. 
HITCHCOCK, EDWABD. ' 1866. 

Description of several sectionH nieaHure<1 
across the sandstone and trap of Connecti- 
cut river valley in Massachusetts. 

In Am. Assoc. Adv. Sci., Proc., vol. 9, 1856, 
pp. 225-227. 

Describes briefiy the principal facts resulting 
ftx>m the measurement of three sections 
across the Connecticut valley, located at 
Turners Falls, Mount Tom, and Chicopee, 
Mass. The thickness of the rocks is 
stated as well as their probable age. 
HITCHCOCK, EDWABD. 1866a. 

Elementary geology. 

New York, 30th ed., 12 mo, pp. i-xviii, 19-424, 
pi. 1. 

Earlier editions not noted. 

Gives a brief account of columnar trap at 
Monnt Holyoke, Mass., pp. 87-88. 

Describes briefly the footprints and rain drop 

impressions of the Connecticut valley 

sandstones, pp. 181-190. Discusses the 

age of the Newark system, pp. 407-409. 

HITCHCOCK, EDWABD. 1866b. 

Additional facts respecting the tracks of the 
OtoKOum Moodii on the Liassic sandstone 
of the Connecticut valley. 

In Am. Assoc. Adv. Sci., Bioc., vol. 9, 1856, 
p. 228. 

Describes certain features of the tracks men- 
^tioned, and states localities at which they 
have been discovered. 
HITCHCOCK, EDWABD. 1866. 

Outlines of the geology of the globe. 

Boston, 3d od., pp. 1-136, pis. 1-6, and two mni^s. 

Contains a short account of the Newark sys- 
tem %nd a brief discussion of its probable 
age, pp. 66-99. 

HITCHCOCK, EDWABD. 1866a. 

Description of a new and remarkable spocies 
of fossil footmark, from tlie sandstone of 
Turners Falls, in tlio Connecticut Valley. 
[Part 2 of an article entitled "On a n<;w 
fossil fish, and new fossil footmarks.] 

In Am. Jour. Sci., 2d ser., vol. 21, pp. 97-100. 

Abstract in Neues Jahrbuoh, 1856, pp. 237-238. 
Describes the genus Gigaudipus, and the 
species O. caudatug. ' 
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Brief deacripUnn uf Uie depreuionn, with tliu 
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BITCHCOCK, £DiriB». I8S8. 
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HITCHCOOL, EBWABD— Contiiiiied. 

Records some of the o&aracteristics of the 
foesil fern mentioned. 
HITCHCOCK, R. IMO. 

Remarks npon.oerUiin points in khnology. 

In Am. Assoc. Adv. Sd., Proc.. vol. li, 1861, 
pp. 144-166. . 

Refers to the characteristios of fossil foot- 
prints and their psleontological valae. 
HITCHCOCK, EDWABD. 186S. 

l^ew facts and coiiclosions respecting the fossil 
footmarks of iho Connecticot vallej. 

In Am. Jour. Set., 2d ser., vol. 33, pp. 46-57. 

Records additional obHenratiooH and conclu- 
sions concerning the fossils mentioned. 
HITCHCOCK, EDWARD. 186i. 

Supplement to the Ichnology of New Eng- 
land. 

Boston, 4to, pp. i-x, 1-96, pis. 1-20. 

Notice in Am. Jour. Sci., 2d ser., vol. 40, p. 
392. 

COlfTENTS. 

Page. 

liOtter from the author \ii-viii 

Preface hy the editor [C. H. Hitch- 
cock] ix-x 

Additiims to the ichnological cabinet 

at Amherst college 1 

Species described in Ichnologyof New 

England which are not reliable. . . 2 

list of species that are considered 

doubtful .....: 2 

Deseriptions of new species 2-22 

Tracks of insects 13-17 

Tracks of myriapods 17-18 

Trails of an nelids 18-19 

Specimens of doubtfU origin and 

character 19-22 

Miscellaneous items 22-34 

Brontoxoum giganteom, descripti<m 

of 23-25 

Phalanges of some of tlie Lithichnozoa 25-28 
J. B. Bana*s views concerning the 

footprint animals 33-34 

Postscript 35-37 

Bones of M^adactylus polyselus 39-40 

Descriptive catal<^^e of the speci- 
mens in the Hitchcock ichnologi- 
cal cabinet at Amherst college, by 

C. H. Hitohoock 41-88 

Additional observations concerning 

Ezocampe minima, by C. H. H. . . 89 

Description of plates 91-93 

Plates 1-12, 30, are lithographs, and remain- 
. der are photographs. 
HITCHCOCK, E. Cited on the age of the coal 
• fields of North Carolina (Emmons, '56, p. 

2n). 
Cited on the age of the Connecticut valley 
sandstone (J. D. Dana, '56, p. 322. Jack- 
son, '50, pp. 886, 838). 
Cited on the age of the Newark syHteni (C. H. 
Hitebcock, '71. p. 21. Mather, '43, pp. 
2»-aM. NeidMrry, '88, p. 9. H. D. 
Bogen, '44, p. 948. H. D. Bogers, '58, 
vol. 2, p. 606): 
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HITCHCOCK, E.— r*ontinued. 

Cited oo the cause of the tilting of the New- 
ark (W. M. Davis, '83, p. 303). 

Cited on coarse deposits in Massachusetts (J. 
D. Dans, '90, p. 436). 

Cited on contact metamorphiMm in MaH8a<>hu- 
setts (W. M. Davii, '83, p. 300). 

Cite<l on the dip of the Newark of the Cim- 
neotJcut valley (W. M. Davis, '83. p. 306). 

Cited on the distribution of C4»dgluinfrHte in 
the Jura-Trias of the Connecticut valley 
(Russell, '78, pp. 231, 238). 

Cited on the eariy discovery of ToHHil tislies in 
the Newark systefii (NewlH-rry. "i<S, \t. 19). 

CHted on the cxtnisivd trap Hhe<«trt in the Con- 
necticut valley (DaviHsnd Whittle, '89, p. 
99). 

Cited on the firHt discovery uf the Trutssic in 
Amtrica (Marcou, '88, p. 31). 

CHted on foiisil fern from the Connecticut val 
ley (Fontaine, '83, p. 57. K. HitclH^ock. 
'55a, p. 407). 

edited on fossU flshes Trom the (Jonnecticut 
valley (Eaton. '20, pp. 215-216. Harlan. 
'34, ]ip. 92-94. J. H. Re<IHeld, '36. Silli- 
nian, '21, pp. 221-222). 

Cited on fossil flshes of the Newark system 
(Newberry, '88). 

Cited on fossil fiMitpriuts (MiircliiHon, '4:{). 

C^ted on fossil footprints from the Connecti- 
cut valley (Deane, '45, p]). 150, 100. 161, 
166, 167. D'Orbigny, '49, vol. 1, pp. 27- 
32. Gray and Adams, '60, pp. 247-252. 
Lea, '53, pp. 185, 186, 187, 188, 189, 103-194. 
Lyell, '66, pp. 453-456. Lyell, '71, p. 361. 
Owen, '59, pp. 325-327. Pictet, '53, vol. 1, 
p. 403. W. C. Kedfield, ':W. H. D. Rog- 
ers, '58, vol. 2, p. 604. RuHsell, '78, p. 231. 
WincheU, '70, pp. 182-185). 

Cited on fossil plants from the Connecticut 
valley (Lyell, '-17, p. 279). 

Cited on the geohigy of the Connecticut val- 
ley (Danberry, '39, pp. 19, 21). 

Cited on the mode of formation of the Newark 
rocks of the Connettticut valley (Li>a. 'Kl, 
pp. 191-192). 

Cited on Momioliuroides articulatus (SciuUler, 
'68, p. 218. Scudder, '84, p. 431). 

Cited on the names of certain foHsil footpriuts 
from Turners falls, Mhhr., tigures by 
James Deane (Silliman ami Dana, '47). 

Cited on the nature of the trap of the (.'on- 
nectieut valley (Cooper, 22, jip. 242-243). 

Cited on the number of jointH in the toes of 
fossil footpriuts (Silliman and Dana, '47). 

Cited on the number of phalanges in the ttH's 
of birds (Silliman, Silliman, jr., and Dana, 
'47). 

Cited on the ootnirrenee of fossil fishes at 
Sunderland, Mass. (Brongniart and Silli- 
man, '22. Silliman, 21 a). 

Cited on the o<'eiirrenee of fossil footprints al 
Middletowu, Conn. (Antmymous, "iHa). 

Cited on the origin of the Newark nH'ks of 
the Connecticut valley (J. D. Dana, '83). 
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HITCHCOCK, K.— Continued. 

Cited on the origin of the red color of the 

Newark sandstone (RusseU, '80, p. 49). 
Cited on the origin of the trap of Connecticut 

(Hovey, '89, p. 376). 
Cited on the original horisciital deposition of 
the sandstones of the Connecticut valley 
(Wurtz, '70, p. 100). 
Cited on peculiar raindrop impressions (Anon- 
ymous, '30). 
Cited on the relation of trap and sandstone in 
the Connecticut valley (Stodder, '57. W. 
M. Davis, '83, p. 285). 
Cited on the source of the conglomerate at 
the north end of the Connecticut valley 
(Adams, '46, p. 160). 
Cited on the stratigraphy near Mount Toby, 

Mass. (Walling, '78). 
Cited on supiwsed tadpole nests from South 
Hadley, Mass. (Shepard, '67, pp. 09, 100). 
Cited on the tracks of a tailed "giaht biped'* 

(Hitchcock, '55, p. 305). 
Cite<l on trap dikes in Connecticut (W. M- 

Davis, '83, p. 202). 
Cited on trap dikes in Massachusetts (W. M. 

Davis, '83, pp. 291-292). 
Cited on tufaceous conglomerate in Massa- 
chusetts (W. M. Davis, '83, p. 263). 
Credited with the study of the footprints of 
the Connecticut valley (H. D. Rogers, '44, 
p. 249). 
Excursion with, in the Connecticut valley 

(LyeU, '45, vol. 1, pp. 251-255). 
List of fossil fishes from New Jersey and the 
Connecticut valley described by (De Kay, 
'42). 
Notice of work by (Miller, •79-'81, vol. 2, pp. 

146-147, 148, 152, 153, 154). 
Reference to fossil bones found by, in the Con- 
necticut valley (Marsh, '89, p. 331). 
Referred to in connection with fossil foot- 
prints (Macfarlane, '79, p. 63). 
Report on footprints observed and described 
by (Rogers, Vanuxem, Taylor, Emmons, 
and Conrad, *41). 

Work of, referred to (C. H. Hitchcock, '71, p. 
20). 
HITCHCOCK, EDWARD, and CHARLES H.HITCH- 
COCK. 1869. 

[Report on Hunterdon copper mine, Fleming, 
ton, New Jersey.] 

In report on the geological survey and condi- 
tions of the Hunterdon Gopi>er Corapanv's 
property, Hunterdon county. New Jersey, 
Philadelphia [Pa.], p. 20. 

Presents a brief general account of the geolog- 
ical position of the mine referred to, 
with character of rock, ore, etc. 
HITCHCOCK, EDWARD, and C. H. HITCHCOCK. 

1867. 

Elementary geology. 

New York, 12mo, new ed., pp. i-xiv, 15-430, 

pi. 1. 
TaAile showing geological classification, p, 43. 

Trap rock at Mount Holyoke, p. 87. 

Fossil fern from East Hampton, Mass., p. 

295. Brief account of the footprints and 



HITCHCOCK, EDWABD and C. H. HITCHCOCK- 

Centlnued. 
raindrop impressions of the sandstones 
of the Connecticut vaUey, pp. 309-320. 
Older Mesozoic syatems briefly discussed, 
pp. 415-416. 

HITCHCOCK E[DWARD), Jr. 18W. 

Description of a new sifecies of Clatbropteris, 
discovered in the Connecticnt vaUey 
sandstone. 
In Am. Jour. Sci., 2d ser., vol. 20, pp. 22-35. 
Describes the fossil plant referred to in the 
title and draws certain conclusions firom 
it in respect to the age of the Connecticut 
valley sandstone. 
HITCHCOCK, E., Jr. 18W. 

A new fossil shell in the Connecticut rhrer 

sandstone. 
In Am. Jour. Sci., ad ser., vol. 22, pp. 239-240. 
Notice in Edinburg New Philo. Jour., n. s., 

vol. 6, 1867, pp. 185-186. 
Describes and figures the form referred to m 
the title. 
HITCHCOCK, Jr., K. Cited on CUthropterii 
from Connecticut valley (J. I>. Dana, '56, 
p. 322. Fontaine, '83, p. 57. K. Hitch- 
cock, '55, p. 227. C. H. Hitchcock, '55, p. 
392. W. C. Redfield, 56a, p. 357. 
Cited on a fossil fern from Massachusetts 

(Hitchcock and Hitchcock, '67, p. 416). 
Cited on -the discovery of fossil f»m at Mount 

Tom, Mass. (Wells, '56). 
Discoveries relative to the age of the Connect- 
icut valley sandstone (2 Hitchcock, '58, 
p. 6). 
Hoboken, N. J. Bored weU in (Ward, '79, p. 132). 
Boundary of trap outcrop at (Cook, '68, p. 177). 
Description of indurated shales near (Darton, 

'83a). 
Dip in sandstone at (Cook, '82, p. 24). 
Faults in trap ridge near (Darton, '90, pp. ^ 

43, 44). 
Lower contact of trap sheet near (Darton, 

♦90, p. 44). 
Possible origin of the arkose niear (D. S. Mar- 
tin, '83). 
Section of trap ridge near (Darton, '90, p. 44). 
Trap at (Oredner, '65, pp. 392-394). 
HoekersTllle, Pa. Description of brownstone 
quarries near (d'lnvilliers, '86, pp. 1567- 
1566). 
HOFFMANN, F. 1822. 

[A letter to L. W. Gilbert concerning the oc- 
currence of native copper in the Connect- 
icut valley.] 
In Annalen der Physik [GUbert], vol. 70, pp. 

432-436. 
Compares tlie copier-bearing slates of the 
Newark system in the Connecticut vaUey 
with similar rocks in Europe. 
Hog island, P. E. I. Joints in rocks of (Dawson 
and Harrington, '71, p. 21). 
Mention of trap rock on (Chapman, '76, p. 
92. Chapman, '78, p. 121. Dawson and 
Harrington, '71^ p. 31. Payson, '72, p. 
203), 
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H09 isUmd, P. E. I.^Continiied. 

Trap rock on (Dswsimi, '78a, pp. 20. 31. Daw- 
sod, '78, p. 123. Ella. '84. p. 18E). 

Hohokag, If. J. GongloaMnite at (Caok. '82. p. 

41). 
Dip at (Cook. '68. p. 195). 

Dip in sandstone at (Cook. '79. p. 30. Cook. 

'82, p. 24). 

Sandstone qoarry at (Cook, '79. p. 21). 

Trap hill near (Cook. '82. pp. 48. 49). 

HollaMd, Mass. Description of trap dikcx in 
primary rocks in (Perci\-al, '42, pp. 419- 
420). 
Holland hill, 11. J. Onglomerate of (O»ok. '79. 

p. 10). 
Holland statioa, Tf, J. Boundari«*n of Newark 
system near (Cook. '89. p. 11). 
Dip in conglomerate near (Cuok, '82. p. 27). 
HOLLICK, ARTHUB. 1880. 

[Bemarks on the pressure of Newark rocks 

on Staten island.] 
In Am. Nat., xtA. 23, pp. 1033-1031. 
Describes the occorrence of Newark n»fkH im 
the north shore of Staten island at Mar- 
iner's harbor. 
HOLLICK, ARTHUR. IHflta. 

[Exposure of Newark rocks on Staten island. 

N.Y.]. 
In Staten Island Nat. Hist. Assoc.. FriH-.. 

Oct. 10, 1889. 
Refers briefly to ezposnre of Newark rockH. 
Halts Ull (Rerfdea), Oeaa. Decomposition of 

sandstone at (Peicival, '42, p. 4:i6). 
Helyoke, Haas. Columnar tn^ of (E. Hitchcoitk 
'55a, pp. 87-88). 
Contaot of sandstone and trap near (W. M. 

Davis, '83. p. 282). 
OverfkkW tr^i sheets near (W. M. Davis, '88, 

p. 465). 
Sectionat. showing junction of amygdaloid and 
sandstone (W. M. Davis, '83, pp. 305-307, 
pi. 10). 
Study of the structtu^ near (W. M. Davb*. '88). 
Holjokf fkllM, Mass. Description of (£. Hitch- 
cock, '41, pp. 277-278). 
Holyoke, ^^ant, Mass. Popular account of 
basaltic columns at (E. Hitchcock, '15 
pp. 337-338). 
Trap of (Rice, '86). 
See, alsoj Mount Holyoke. 
HmHestead, N. J. Alteration of rock at (Cook, 
'82, p. 45). 
Altered shale near (Cook, '83. p. 24). 
Mention of building stone near (Cook, '81, ]». 

43). 
Sandstcme quarries at (Cook, '79, p. 21). 
HoBejrRanlh Pa. Trap dikes in (Frazer, '83. ]> 
246). 

HONETHAX, D. 1S67. 

Geology of Antigonish county, N[ova] S[co- 

tU]. 
In Nova Sootia Inst., Proc. and TranH., vol. 

1, pi. 4, pp. 106-120. 
Coutaina brief references to the Newark sys- 

fem,pp.l06,118. 



H0!rETMA5. D. 1H74. 

Nova Scotian ireology. Intemdtmial rail- 

wav. 
In Nova Si-otia Inst.. Pruc. and Trans., vol. 

3. pp. 345-356. 
Brief account of certain Newark rocks near 

Truro. N. S., pp. 45. 46. 

HOXETRAX, R. 1874a. 

Nova Scotian geitlogy. 

In Nova Scotia Inst., Proi*. ami Trsud.. 

vol. 3. pp. 385-393. 
Contains Inief refcrentt>ti to tin* trap of Cti^r- 

rinh mountain. Bloniidon, Briar island, 

t>tc.. pp. 386, 387. 388. 

H05ETHA5. B. lK7ft. 

Nova Scotia geology, pre-i.'arlioniff nnis. lower 

C'arbfHiiferouM. etc.. retrospective to 1850. 
In Nova Scotia Inst., Proc^and Trans., voL 4, 

pp. 139-487. 
(Contains brief references to the Newark nn-ks 

of Five islands, Great Village, etc., p. 471. 

HONETHA^r. D. 1879. 

Nova Scotian geology. Kings county. 

In Nova S<'otian Inst.. Proc. and Trans., vol. 

5. pp. 21-31. 
Includes a short sccount of the sandstones, 

trap, amygdaloid, volcanic ash, etc., in the 

neighborhood of cApe Blomidon. N. S., 

pp. 27-28. 

HO!rETHAX, D. 1883. 

Notes on a polariscopic examination of crys- 
talline rocks of the Yarmoilth gold-I>ear- 
ing series. 

In Nova Scotia Inst., Pro<>. and Trans., vol. 6, 
pt. 1, pp. 7-8. 

Contains a brief peirographical comparison 
of the rocks of cape Blomidon with cer- 
tain rocks at Jebogue point, N. S.. p. 7. 

H0NETMA5, D. 1885. 

Notes of a polariscopic and microscopic ex- 
amination of crystalline rocks of Nova 
Scotia and Cajie Breton. 

In Nova Scotia Inst., Proc. and Trans., vol. G, 
pp. 121-130. 

CoutainH a <;eneral accountof the ]>etrograi)hy 
of the trap rocks of Blomidon and vicin- 
ity, pp. 121-122. 

HOXETMAN, D. 1888. 

Geology of Aylesford, Kings county, N[ova 

S[cotia]. 
In Nova Scotian Inst., Proc. and Trans., vol. 

7, 1886-'87, pp. 7-12. 
Contains a brief account of amygdaloid and 

associated trajtpean rocks near Mordcn, on 

the oast shore of the bay of Fundy. 
HOOKER [J. D.]. 1847. 

[Noto of vegetable structure in coal from the 

Kichmond coal lield, Virginia.] 
In London Geol. Soc., Quart. Jour., vol. 3, pp. 

26^-269. 
Kosults of a microscopical examination of coal. 

reported to diaries Lyell. 
HOOKER [J. D.]. Cited on organic stnicturo of 

coal from Richmond coal field, Virginia 

(Lyoll, '47, p. 268), 
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Hook movntaln, N. J. Analysis of trap from 

(Cook, '68, p. 217). 
Building stone of (Cook, '68, p. 505). 
Course of (Cook, '82, p. 19). 
Description of (Cook, '68, p. 186. Cook, '82, 

pp. 54-55). 
Dip at (Cook, '68, p. 196). 
Dip of sandstone at (Cook, '79, p. 30. Cook, 

'82, p. 30). 
Long hill supposed to be -a continuation of 

(Cook, '82, pp. 66-67). 
Sandstone quarry at (Cook, '79, p. 22). 

Hook monatains, N. T. Character of country 
northwest of (H. D. Rogers, '40, p. 134). 
Description of (Darton, '90, p. 38). 
Dip of sandstone at (Cook, '79, p. 32). 
Faults near (Nason, '89, pp. 26-26). 
Sandstone afr east base of (H. D. Rogers, '40, 

pp. 134-135). 
Thickness of trap sheet of (Darton, '90, p. 44). 
Hooper's mill, Pa. Conglomerate and trap from 

(C.E.HaU, '78, p. 45). 
Hopewell, N.J. Analysis of indurated shale from 
(Cook, '68, pp. 384-385). 
Baryta at (Cook, '68, p. 709). 
Copper ores near (Cook, '68, p. 679). 
I>08cription of trap, contact, metamorphism, 

etc., near (H. D. Rogers, '40, p. 153). 
Dip near (Cook, '68, p. 197). 
Dip of shale near (Cook, '68, p. 709. Cook, '82, 

p. 26). 
Exceptiynal dip near (Nason, '89, p. 18). 
Flagstone near (Cook, '68, p. 521). 
Trap rock near (Cook, '68, p. 190). 
Hopewell Junction, N. J. Trap outcrops near 

(Cook, '82, p. 60). 
Hopewell mine, Pa. Trap dikes in (Frazer, '83, 

pp. 235, 236). 
Hoppock's stone quarry, near PrallsriUe, N. J. 
Description of (Cook, '81, pp. 5b-60). 

HOBXER, LEONARD. 1846. 

Anniversary address. 

In London Geol. Soc., Quart. Jour., vol. 3, pp. 
145-221. 

Contains brief general remarks on the geo- 
graphical position and geological age of 
the Kewark system. 
Horner's quarry, N. J. Dip near (Cook, '68, p. 199) . 
HornesTille, N. €. Dip of coal-bearing rocks near 
(Macfarlaue, '77, pp. 518, 519). 

Quality of coal found at (Emmons, '52, p. 131). 

Section of coal seams near (Emmons, '52, p. 
124). 
Horse-neck, N. J. Trap hill near (Cook, '68, p. 

186). 
Horse race, Mass. Building stone quarried at (£. 
Hitchcock, '41, p. 181). 

Description and discussion of footprints found 
at (E.Hitchcock, '36, pp. 312-316). 

Description of footprints from (E. Hitchcock, 
'36, pp. 318-325. E. Hitchcock, '41, pp. 
478-501. E. Hitchcock, '43a. E. Hitch- 
cock, '48. E.Hitchcock, '58). 

Dip at (E. Hitchcock, '36, p. 312). 

Early discovery of £DBsil footprints at (ll. 
Hitchcock, '36, p. 308). 



Hvite n^, Mass.— Continned. 

Locality for fossil footprints (E. Hitchcock, 

'41, p. 465. E. Hitchcock, *48, p. 131). 
Speoiid characters of footprints from <E. 

Hitchcock, '41, p. 460). 

HorsiuMiTHle, Pa. Trap dike near (Lewis, '85, 

p. 441). 
HortOB, N. C. Qnality of co«l found at (Emmons, 

'52, p. 131). 
HortOB, N. 8. Section from, to cape Blomidon 

(Dawson, '78, pp. 90-94). 
Unconformity at base of Kewark in (Dawson, 

♦78, p. 110). 
Hortoa and BloMldoa, N. S. Coast section be- 
tween (Dawson, '47, p. 56) . 
HortOB bluff, N. 8. Description of (Gesner, '36, 

pp. 80-81). 
Hortoa' s, J. L.yte«al mine, N. C. Analysis of 

black-band ore from (Willis, '86, p. 306). 
Analysis of coal from {W.- R. Johnson, '50, p. 

166. Maofarlane, '77, p.525). 
HortOB islands, !f . 8. Exposure of Newark rocks 

at (Dawson, '47, pp. 66-57). 
Horton's mills, N. C. Discovery of coal near ( W. 

R. Johnson, '50, p. 162). 
HOTCHKI88, JED. 1878. 

On the Virginias; their agricitltural mineral, 

and commercial resources. 
In 9bc. Arts., Jour. [London], vol. 21, pp. 

238-251. 
Contains a brief account of the Richmond coal 

fields, pp. 339-340. 

H0TCHK188, JED. 1876. 

Virginia: A geographical and i>olitical sum- 
mary [etc., etc.]. 

Richmond, Va., pp. i-vi, 1-320, and 5 maps. 

Contains a brief account of the extent of the 
various Newark areas of Virginia. 

H0TCHK188, JED. 1880. 

The resources of the Virginias on and near 
the proposed route of the Richmond and 
Southwestern railway. 

In The Virginias, vol. 1, pp. 90-93, 96, 106-109, 
map and sections. 

Presents a summary of the e^nomic im- 
portance of the Richmond coal field, Va., 
pp. 91-92. Republishes W. B. Rogers's 
geological map of Virginia, f^ccoiupanied 
by a plate of sections. 

HOTCHKI88, JED. 1881. 

The Norfolk and Western and the Shenandoah 

Valley railtoads. 
In The Virginias, vol. 2, pp 88-89, 119-121, 

and map op. p. 88. 
Contains a brief account of the Fanuvilie and 

Richmond coal field areas of the Newark 

system in Virginia, p. 120. 

[H0TCHKI88,JED.] 1888. 

The prodnction of coal in tiie United States, 

by coal fields, for the census year ending 

June 1, 1880. 
In The Virginias, vol. 3, p. 13. 
Gives the amount of coal produced from the 

Newark system in Virginia and North 

Carolina during the year mentioned. 
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HOT€HKISS,JED. 1H8S. 

The natural coke of V[irgi]ii]a, reply to Dr. 

Baymond. 
In The Vir|(inia8, vol. 4. p. 164. 
Itefers to the ohflenratiaiiB of W. B. Rogers 

and C. Lyell in leferenee to the oripn of 

the coke referred to. 



[HOTCHKI8S,JED.] 

The Richmond, Va., coal Aeld. 

In The Virginiaa, vol. 4, p. 17L 

Quotes an anonymona article Dram the Mining 
Herald of Shenandoah, Pa., In which a 
brief aooonnt is given of the work mow 
being done in the RichmoDd coal field. 

HOTCHKI8S, JED. IHfti. 

Virginia minerals for the New Orleans Expo- 
sition. ^ 

In The Yirginias, vol. 5. n^ 130-140, IfiS. 

Includes specimens of cool from the Rich- 
mond eoal field. 

HOTCHKI8S, JED. Cited on the production of 
ooal in the Richmond eoal field, Ya. (Ash- 
burner, '88, 'm. 

HOUGHTON [DOUGLASS]. 1844. 

[On the connection of the metaHlfi eopper 
with other trap of CoDneetlcnt and Mich- 
igan.] 

See Sflliman, B., and D. Houghton, 1844. 

Henss's qaanrj, N. C. Conglomerate at (Em- 
mons, '50, pp. 237-238). 
Conglomerate in <Wilkea, '58, p. 6). 
Fossil plants ftom (Emmons, '56, pp. 328-328. 
Emmons, *57, pp. 111^132). 

HOYETy A. H. Opening of copper mine by (Cook. 

'81, p. 38). 
HOYETy EDMUKD OTIS. 1888. 

Observations on some of the trap ridges of 
the East Haven-Bradford region. 

Am. Jour. Sci., 3d aer., vol. 38, pp. 361-383, 
pL9. 

Abstraot in Am. Assoc. Adv. 8ci.,Froe.,vol. 
38, pp. 232-233. 

Contents : The ti^ography of the region. Its 
trap belts and sandstone i idges. Position 
and forms of the trap belts. Particular 
description of Pimd rock, and ridges east 
of it. Kinds'^ of trap rock in different 
parts of the region. The amygdaloid, 
and its relation to tluit which is nonvesic- 
ular. The relation ef the sandstond to the 
tnq[». Contact phenomena. Main theories 
which have been advanced to account 
for the oocnrrenee of the. trap. Special 
discussion of the theory of " cimtempora- 
neons overflow." The age of the trap. 
Condndes that all oi the traps in the re- 
gion described are intrusive. 

HOYET, E. O. Cited oo coarse deposits in Con- 

neetieat (J. I>. Dana, '80). 
HOW, HENRT. 1861. 

On gryolite ooenrring withcaldte in apophyl- 

llte in the tn^ of the bay of Fundy . 
In Am. Jour. Sci., 2d ser., vol. 32, pp. 13-14. 
An analyaia of gryolite is given. 



■OW. lEXET. 1M». 

Tile mineralogy of Nova S-ntia. 

Halifax. X.S. Pp. 1-217. 

A brief desrriptiun ia ;;ivf n of tlif iM'i'unvure 
of coppfr ore mi th*' :*)iun'S uf the bay of 
Fundy ami the Minas buAin. pp. &-66. and 
at Indian point and ¥i\v inland, p. 72. A 
catalogue of mineral Iwalities on pp. 2Qf2- 
206 containii nnmrroiiit rrf«-rfnces !«» New- 
ark liK>alitie?«. 
HOW. HEXBT. 1H75. 

CooirilMitionii to the iiiinfralttgy <» Nova 
Srotia. 

In Philo. Hag.. 4th M>r.. vol. 41. Ift71. pp.—, 
274, 5th ser.. vol. 1. 1876. pp. 12t^l38. 

Describes minerals ftom tlie trap rocks of 
Nova Sr-otia. Befent to the similarity in 
the traps of the Newark svittem from 
Nova Scotia to North Carolina. Clives 
apecific gravities of certain trap riM-ki*. 
■OWE, A. B. 1876. 

On gmelinite from Nova Scotia. 

In Am. Jour. Sci., 3il ser., vol. 12. pp. 270- 
274. 

Describe« mineral mentioned; giveK localities 
and analysis. 

Analysis of minerals composing; trap rocks 
(Hawes, '82. pp. 131-132>. 

Cited on mineral aoalynis of trap rock from 
Bergen hill N. J. (Shak-r. 'M, p. 145). 
HOWELL, ■. A. Trap rock quarried by (Cook, 

tn, p. 62>. 
Heweiiville, Fa. Trap dike near (I^wih, 'iCt, p. 

444). 
HUBBABB, OLITEB F. 1S42. 

Chemical exaiuiuation of a large sample of 
bituminous coal from the pits of the Miil- 
lothian coal mining company, south Hide 
of James river, 14 miUit from Kichniond, 
Ya., in CheitteriieM county. 

Silliman and Hubbanl. 1842. 
HUBBABD, OLITEB F. 1860. 

The condition of trap dikes in New Hamp- 
ahire an evidence and meaHure of erosiou. 

In Am. Jour. Sci., 2d ser.. vol. 9, pp, 158-171. 

States the amount of erosion that has taken 
place in the Connecticut valley and de- 
scribes certain trap rocks in New Hamp- 
shire that are perhaps of the same age as 
the similar rocks of MafMachusetts, etc., 
p. 170. 
HUBBABB, OLITEB F. 1886. 

Two varieties of the Now Red sandstone used 
for building in New Haven, Conn. 

In New York Acad. S<-i.. Trans., vol 5, 1885- 
1886, pp. 12-13. 

Refers briefly to the mineralogical composi- 
tion and dip of a ridge of sandstone in 
East Haven, Conn., and to the durability 
of building stone derived from it. 
HUBBABB, 0. P. 1888. 

[Note concerning a bored well near New Ha- 
ven, Conn.] 

In New York Acad^dci., Trans., vol. 9, p. 3. 
* Gives the depth ofiarWell bored by the Win- 
chester Arms Co. 
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HUBBARD [0. P.]. AnalysiH of coal from the 
HichmoiKl coal field, Ya. (Cliflford, '87", p. 
10). 
Hadnon coantj, N. J. (>n the geoloisy of (Rur- 

RelI/80). 
Hndfioii rlrer. Boundary of trap oat<crop along 

(Cook, '68, p. 177). 
Hayh'i Biill, Pa. Detaileil account of dips (d'In- 

Tilliers, '«.% p. 212). 
HULL, EDWARD. 1881. 

On tho coal fields of Great Britain ; their his- 
tory, structure and resources. 
London, 4tli ed., pp. i-xviii, 1-558, and 15 

plates. 
Contains a brief note on the Richmond coal 
field, Ya., p. 400. 
HULL, EDWARD. 1887. 

A sketch of geological history [etc., etc.J. 
London, 12mo, pp. i-xv, 1-170, and 1 plate. 
J. Contains a brief account of the Triassic and 
Jurassic periods in North America, pp. 
85-87, 94-95. 
Hull P. O., Pa. Trap from near (C. K. Hall, '78, 

p. 44). 
HniuMelstown, Pa. Boundary of the Newark 
near (Frazer, '82, p. 123). 
Brownstone quarries. Description of (d'Invil* 

liers, '86, pp. 1564-1505). 
Sandstone quarries of (6. P. Merrill, '89, p. 459. 
Shaler, '84, p. 150). 
HaMphreysyille, Coan. Description of trap dikes 
in Primary rocks near (Peroival, '42, pp. 
417-419). 
Hungary station, Ta. Boundary of Newark area 

near (Heinrich, 78, p. 230). 
HUNT, JOSEPH H. 1890. 

A group of copper pseudomorphs after chal- 
cocite, and silica and phrenite pseudo- 
morphs after pectolite, from Paterson, 
N.J. 
In New York Acad. Sci., Trans., vol. 9, pp. 

140-144. 
Describes briefly the rocks exposed near Pat- 
erson, N.J. 
HUNT, T. STERRT. 1874. 

Remarks of the stratification of rook masses. 
In Boston 8oc. Nat. Hist., Proo., vol. 16, 1873- 

1874, pp. 237-238. 
Refers to a sample of banded diorite from 
New Jersey. Opposes the opinion of H. 
Wurtz, in reference to tho indigenous ori- 
gin of the trap rock of New Jersey. 
HUNT [T. 8TERR¥]. * 1876. 

[Remarks on natnral coke in the Richmond 

coal field, Ya.] 
In The Engineering and Mining Journal, vol. 

19, p. 35. 
Remarks following the reading of a paper on 
deep borings with a diamond drill, read by 
O.J. Heinrich before the American Insti- 
tute of Mining Engineers, Dec. 26, 1874. 
States that the natural coke or carbonite 
of the Richmond coal field, acAiording to 
an analysis by Bapiiii^Wurtz, contains too 
much volatile niMMfto be classed as coke. 
Remarks on the san^e subject were made 
by M. Coryell and O. J. Heinrich. 



HUNT, T. KTERRT. 1876. 

The Cornwall iron mine and some related de- 
posits in Pennsylvania. 

In Am. Inst. Mining Eng., Trans., voL4, pp. 
319-325. 

States that certain iron ores in Pennsylvania 
referretl by various observers to the Me- 
sozoio are of older date, p. 320. Refers to 
trap dikes which may belong to the series 
of dikes and sheets traversing the Ne^^ 
ark system, p. 321. 
HUNT, J. 8TERRT. 187to. 

Geology of eastern Pennsylvania. 

In Am. Assoc. Adv. Sci., Proc., vol. 25, 1877, 
pp. 208-212. • 

Refers briefly to the passage of metamorphio 
rocks boi^th the Newark system in 
' Pennsylvania. 
HUNT, T. STERRT. 1879. 

Table of the geological formations [of North 
America]. 

In an American geological railway guide, by 
JumeH Macfarlano, p.51. 

Makes the Newark system the equivalent of 
the Jurassic and Triassic. 
HUNT, TH0HA8 STERRT. 188S. 

The geological history of serpentines, includ- 
ing notes on pre-Cambrian rocks. 

In Canada Roy. Soc., Proc. and Tran.s., vol. 1, 
sec. 4, pp. 165-215. 

The Newark rocks of Staten island, N. T., are 
incidentally described. 
HUNT, T. STERRT. 188Sa. 

The decay of rocks geologically considered. 

In Am. Jour. Sci., 3d ser., voL26, pp. 190-213. 

Refers briefly to the ozigin of copper in the 
Newark system of Connecticut, New Jer- 
sey, and Pennsylvania. 
HUNT, T. S. Cited on the origin of certain ores 
along the borders of the Newark rocks of 
Pennsylvania (Frazer, '77c), 
Hunterdon copper siine, N. J^ Dip and metamor- 
pbism in (Dickeson, '59, p. 8). 

Report on (Dickeson, '59. E. and C H. Hitch- 
cock, '59). 
Httuterstown, Pa. Trap dikes near (H. D. Rogers, 

'58, vol.2, p. 688). 
Huntington, Conn. Description of trap dikes in 
Primary rocks near (Percival, '42, pp. 
416-417). 
Huylei*! landing, N. J. Conglomerate at (CTook, 
'68, p. 208). 

Ichnological map of the Uouuecticut Talley. (£. 

Hitchcock, '68, pi. 2). 
Idaville, Pa. Trap firom (C. E. Hall, '78, p. 45). 
Ideal section. Illustrating the mode of formation 

of shore conglomerate (Russell, '78, p. 

235). 
Illustrating the use of ^'overflow." After J. 

P. Lesley (W. M. Davis, '83, p. 281, pi. 9). 
Intrusive trap sheet. After I. C. Russell 

(W. M. Davis, '83, p. 281, pi. 9). 
Trap sheet ^Russell, '80, p. 42). 

IDDING8, JOSEPH P. 1886. 

The columnar structure in the igneoos rooks 
ou Orange mountain. New Jersey. 
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»EPil P.— Continued. 

or. Sci., 3d ser., vol. 31, pp. 321-331, 

iu Washington Philo. Soc., Bull., 
pp. 19-24. 

an exiMMure of columnar trap near 
E) X. J., and discuAnes the origin of 
lumuar structure in igneous ruckH. 

X. J. Dip in shale at (Cook, '82, p. 

V. S. Copi>er ores at (How, '69, p. 

beneath trap at (Dawson, '78, p. 

. (Dawson, '47, p. 52). 
^ near (Ells, '85, p. 7E). 

P. K. I. Sectioi* at (Dawson and 
igton, '71, pp. 17-18). 

;, Pa. Description of a fault near 
J, '85, p. 451). 

iriati of. Ou Connecticut valley 
one (Wan-en, '55). 

1, fk-om Muidstone of CoBvecticat 

. {J.J). Dairn, '58). E. Hitchc^wk, ! 
.. 147-166). 

ocountof (Scudder, '68, pp. 218-220). | 
)u (J. D. Dana, '62). | 

, fk-om PhoenixTilie, Pa. Mention 

leatley, '61o). 

(Scndacr, '86). 

ns made bj-, from Turners Falls, 

(E. Hitchcock, '56, p. 111. E. 

ock, '58, pp. 7-8). 

from the Connecticut valley, re- 

on (Scudder. '67). 

discovered (E. Hitchco<',k, '65, pp. 
pis. 6, 7, 14, 18, 24, 27, 29, 30). 
If. J. Dip in shale at (Cook, '82, jk 

sof (Cook, '82, p. 18). 

'osslls. Description and discussion 

188, '62). 

►n of the tracks of (E. Hitchcock, 

►. 18-19. 

insylvania. an account of (Lewis, 

ootprints. 
ootpriuts of insects. 

E. T. tr. 1888. 

ological survey of Pennsylvania, re- 
f progress, D3, vol. 11, pt. 1. The 
y of the South mountain belt of 

county. 

g, pp. i-xxii, 1-441, pi. 4, -and 6 

in atlas. 

escriptions, with many observations 

of the Newark system iu the region 
jd to, pp. 48-50, 127. 159. 197-226, 239, 
2,344-348, 351, 353, 380, 382, 387, 392, 
aps in atlas. 

E. T. d'. 1885. 

1 the Cornwall iron ore minesi 
on county [Pa.]. 
r and d'Invillier». 1885. 



INTILLIEK8, E. T. d'. 1886. 

Report on the iron ore mines and limestone 
quarries of the Cumberland- Jjebanon val- 
ley [Pennsylvania]. 

In annual rep<»rt of the geological survey of 
Pennsylvania for 1886, pt. 4, pp. 1411- 
1567, M'ith 7 maps. 

('ontaius an at^count of iron mines near Dills- 

burg, pp. 1501-1514, and of sandstone 

quarries in Lebanon valley, pp. 1563-1567. 

1NTILUEB8, E. ¥« d*. ISSto. 

The Cornwall iron ore mines, Lebanon county. 
Pa. 

In Am. Inst. Mining £ng., Trans., vol. 14, 
pp. 873-904, pi. op. p. 874. 

Contains an account of dikes of trap rock 
and their association with iron oro depos- 
its, pp. 876-879 ; also a description of the 
stratified rocks of the Xewark system ex- 
posed at Cornwall, pp. 890-892. 

Native, in trap rock of New Jersey (Cook, 'T4, 
pp. 56-57). 

On the occurrence of, at Berlin, Conn. (E. 
Hitchcock, '35, p. 232). 
Iron In MaRsachasetti. Brief account of (E. 

Hitchcock, '41, pp. 448-449). 
Iron in North Carolina. Analyses of (Kerr, '75, 
pp. 22^230. Willis, '86, pp. 305-306). 

Brief account of (Anonymous, '66, p. 108. 
Chance, '85, p. 24). 

At Egypt (Emmons, '56, p. 262). 

At (julf (Emmons, '56, p. 262). 

Brief account of (Emmons, '57a, i>p. 9-11. W. 
R. Jolmsou, '51, p. 20). 

In Dau river coal fiehl (Emmons, '52, p. 154). 

In Dt^op river coal tield (Emmons, '52, p. 124. 
Emmons, '56, pp. 262-265. Olmstead, '24^ 
p. 22. Wilkes, '58, pp. 12-17). 
Iron Hill, Pa. Trap dikes near (Lewis, '85, p. 

453). 
Iron, native, in trap rock of New Jersey (Cook, 
'74, pp. 56-57). 

On the occurrence of, at Berlin, Conn. (E. 
Hitchcock, '35, p. 232). 
Iron ores in Nora Scotia. At Blomidon (Gesner, 
'36, p. 217), 

Brief account of (Harrington, '74, pp. 207,219. 
Alger, '27). 

Iu the trap rocks, determination of (How, '75, 
vol. 1, pp. 136-137). 

Near Digby (Jackson and Alger, '33, pp. 235- 
236). 
Iron ore In PennsylTania. (Frazer, 77a, pp. 500- 
501. Frazer, '82, pp. 129,135. d'lnvil- 
licrs, '83, pp. 320-352. H. D. Rogers, '39, 
p. 22. H. D. Rogers, '58, vol. 1, pp. 86, 87, 
88). 

Age of, discussed (T. S. Hunt, 70, p. 320. H. D. 
Rogers, '58, vol. 2, p. 691). 

Brief account of (d'Invilliers, '83, p. 239. H. 
D. Rogers, '58, vol. 2, p. 763.) 

Near Cornwall. Detailed description of (Les- 
ley and d'Invilliers, '85). 

Near Dillsburg. Discussion concerning (Fra- 
zer, '77, pp. 317-331, pi. op. p. 328). 

Near Dillsburg, Study of (Frazer, '76d). 
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Iron ore in PennsylTUla— Continued. 

DiRcusHiou of the origin of (Trazer, '82, pp. 
136-139). 

Beporton (Frazer, '77, pp. 207-239). 

Near Dillsbnrg and Wellsvilie. iknalyRia of 
(Frazer, 77, pp. 232-237). 

Near EDimettslmrg and Fairfield. (H. D. 
Kogerfl, '58. vol. 2, p. 891). 

Near Gettysburg. Exploration for (Frazer, 
'77, pp. 263-264). 

Near Maria Fornace. (H. D. Rogers, *58, vol. 
2, p. 690). 

Near Petersburg (H. D. Rogers, '58, vol. 2, p. 
600). 

Notice of, in York county (Frazer, '85, p. 404). 

Origin of (Frazer, '77c). 

Rt^marks on the occurrence of (Frazer, '77d). 
Iron ore In Sonth Carolina. Near Cornwells, brief 

reference to (Tuoniey, '48, p. 68). 
Iron ore in Tirgrinia. Brief account of (Heinrich, 
'78, p. 245. W. B. Rogers, '80, p. 152). 

R^sum^ concerning- (Frazer, '82, p. 171). 
Ironstone station, Pa. Contact metamorphism 
at (d'lnvilliers, '83, p. 199). 

Detailed account of dips (d'lnvilliers, '83, p. 
212). 
Isle Haute, N. 8. Description of (Gesner, '36, p. 
229. Jackson and Alger, '33, pp. 259-262). 

Trap of (Dawson, '78, p. 108). 
JACKSON, CHARLES T. 1887. 

First report on the geology of the State of 
Maine. 

Augusta. 12mo, pp. i-viii, 10-190, accompa- 
nied by an atlas of 24 plates. 

Certain rock in Maine which are traversed by 
tr^p dikes are described in this report as 
• being of the age of the "New Red sand- 

stone," but more recent investigations 
have shown them to be of older date. (The 
trap dikes of this region may possibly be- 
long to the Newark system of intrnsions.) 
Cross references to this report are not 
given in the present index. 
JACKSOX, CHARLES T. 1841. 

First annual report on the geology of the 
State of New Hampshire. 

Concord, N. H. 12mo, pp. i-iv, 5-164. 

Describes the occurrence of Newark rocks in 
*Northfield, Mass., and considers the mode 
of formation of the Connecticut valley 
Handstone. The Newark rocks of the 
Connecticut valley, exclusive of the in- 
trusive rocks, do not extend north of the 
Massachusetts-New Hampshire bound- 
ary. 
JACKSON, C. T. 1841a. 

[Remarks on joints in tho trap dikes of Nova 
Scotia.] 

In Am. Jour. Sci., vol. 41, p. 173; also in Am. 
Assoc. Geol. and Nat., Proc., p. 26. 

Abstract of remarks on a i»ai>er by Prof. 
Mather concerning joints in rocks. 

Calls attention to the columnar structure of 
larger trap masses and the prevalence of 
a similar structure from side to side in 
small dikes. Refers these phenomena to 
manner of cooling. 



JACKSON, C. T. 184l». 

Nature of the minerals accompanying trap 
dikes which intercept various rocks. 

In Am. Assoc. Geol. and Nat., Proc., Gth meet- 
ing, pp. 28-31. 

States that aeveral systems of trap dikes oc- 
cur in New England. Describes briefly 
those intersecting the Connecticut valley 
sandstone and. notes the metamorphic 
effects produced ota contiguous stratified 
beds. 
JACKSON, €. T. 1860. 

[On the age of certain sandstones of the United 
States.] 

In Boston Soe. Nat. Hist., Proo., vol. 3, pp. 
335-336,337-388. 

Brief statement in reference to the supposed 
age of the sandstone of lake Sui>erior, and 
of the sandstone of the Connecticut valley. 
New Jersey, etc. It is suggested that the 
latter may belong to the Silurian system. 
The occurrence of trap in the Connecticut 
valley is briefly described. 
JACKSON, C. T. 1850a. 

Analysis of red marl from Sprin^eld, Mass. 

In Am. Assoc. Adv. Sci., Proo., vol. 4, pp. 337- 
338. 

Presents an analysis of a highly ferruginous 
marl or shale adjacent to trap rock. 
JACKSON, C. T. 1868. 

[Age and structure of the Deep river coal 
field, N. C] 

In Am. Acad., Proc., vol.3, 1852-1857, pp. 68-69. 

A brief abstract of remarks relating to the 
structure and possible age of the coal 
^ field mentioned. Followed by brief re- 
marks by W. B. Rogers and L. Agassiz. 
JACKSON, CHARLES T. 186Sa. 

Sur les mines de cuivre et de houiUe de la 
Caroline du Nord. 

In Geol. Soc. Trans. Bull., 2d ser., vol. 10, 
1852-1853, pp. 505-506. 

Extract from a letter to M. Delesse, giving a 
brief account of the Deep river coal field, 
N. C. Refers the rooks containing coal 
to the New Red sandstone. Cites Rogers 
and Agassiz in reference to the age of the 
Richmond coal field. 
JACKSON, C. T. 1866. 

[On raindrop impressions in footprints.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, p. 189. 

Remark on a paper by J. C. Warren. 
JACKSON, C. T. 1866a. 

[On the identity in age of the coal-bearing 
rocks of Virginia and North Carolina.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, p. 186. 

Remarks on a paper by W. B. Rogers. Sug- 
gests that the rocks of the Newark sys- 
tem may be the equivalent of the Lias of 
Europe. 
JACKSON, C. T. 1866. 

[Trap dikes in relation to Zeolite minerals, 
native copper, etc.] 

In Boston Soc. Nat. Hist., Proc., vol. 6, pp. 
23-24. 

Reference to the agency of trap rocks in pro- 
ducing various minerals. 
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JACKSON, CHARLES T. 1856a. 

[On the Beep river coal field, N. C] 

In Boston Soc. Kat. Hist., Proc., vol. 6, pp. 

80-83. 
Brief account of an exploration for coal near 
Egypt, N. C, with a section of the coal- 
hearing ^strata near the hottom of the 
Egypt shaft. Analyses of coal are given ; 
also the result of some experiments in 
refeiC^nce to the value of the coal for gas- 
making. 

JACKSON [C. T.]. 1866b. 

[Remark on unconformahle intermption.] 
In Boston Soc. Kat. Hist., Pri)0., voU€, p. 184. 
Mentions the occurrence of the Newark of 
the Connecticut valley resting on gneiss, 
gnmite, ete., as an illustration of inter- 
ruption where the whole Paleozoic group 
is wanting. 

JACKSON, C. T. 1869. 

[Note on fhe copper mines, so called, at Elk 

run, Fauquier county, Va.] 
In Am. Assoc. Adv. Sci., ^[roc., vol. 6, 1856- 

1859, p. 183. 
Brief statement of the occurrence of copper 

minerals in trap dike breaking ilirough 

sandstone. 

JACKSON, C. T. 1869a. 

[Amygdaloid minerals of the Nova Scotia and 

lake Superior traps.] 
In Boston Soc. Nat. Hist., Proc., vol. 7, p. 46. 

JACKSON, C. T. 1860. 

[On the age of the red sandstone of Perry, 
Me.; Nova Scotia; Keweenaw ]H>in&,^ 
Mich. ; Connecticut valley, etc.] 

In Boston Soc. Nat. Hist., Proc., vol. 7, p. 
396-398. 

The sandstones at the various localities men- 
tioned are briefly compared and certain 
general concluniouH inferred as to their 
age. 

JACKSON [C. T.]. Cited on the age of the New- 
ark system (Lea, '53, pp. 185, 188. W. C. 
Redfleld, '51). 

Cited on analysis of coal from North Carolina 
(Genth, 71). 

Cited on the extent of Triassic rocks in Amer- 
ica (Archaic, '60, pp. 634-636, 646-655). 

JACKSON, CHARLES T., and FRANCiS ALGER. 

1828-1829. 

A description of the mineralogy and geology 
of a part of Nova Scotia. 

In Am. Jour. Sci., vol. 14, 1828, pp. 305-330; 
map op. p. 305, vol. 15, 1829, pp. 132-160, 
pk. 1-2. 

This paper was published wilh additions as 
"Remarks on the mineralogy and geology 
of Nova Scotia," in Am. Acad., Mem., n. 
s., vol. 1, 1833, and api>eare<l as an inde- 
pendent publication under the title "Re- 
marks on the mineralogy and geology of 
the peninsula of Nova Scotia; Cambridge. 
1832, 4to. See Jackson, Charles T., and 
Francis Alger, 1833. 



JACKSON, CHARLES T., and FRANCf^: ALHEH. 

1888. 

Remarks on the mineralogy and geology of 
Nova Scotia. 

In Am. Acad., Mem., n. a., vol. 1, pp. 217-330, 
pi. 4, and map. 

Issued separately as "Remarks on the miner- 
alogy and geology of the peninsula of 
Nova Scotia." Cambridge, 1832, 4to, pp. 
1-116, pis. 1- 4, and map. Published origin- 
ally as "A description of the mineralc^y 
and geology of a. part of Nova Scotia" 
in Am. Jour. Sci., vol. 14, 1828, pp. 305- 
330, and map op. p. 305, vol. 15, 1^29, pp. 
132-160, pis. 1-2. 

Reviewed by C. Moxon, in The Geologist 
[London], vol. 1, 1842, pp. 301-306. 

Describes the trap outcrops along the east 
shore of the bay of Fundy and on the shore 
of Minas basin, etc. The presence of 
amygdaloid beneath trap at many locali- 
ties is noted, and also the metamorphism 
of sedimentary rocks beneath the amygda- 
loid. A large portion of the report is de- 
voted to describing the occurrence of min- 
erals in the trap. The Newark sedinien- 
* tary rocks are not clearly separated from 
similar Carboniferous rocks. 

JACKSON and ALGER. Cited on lignite in Nova 

Scotia (Dawson, 78, p. 99/. 
felted on the relation of trap and sandstone in 

Nova Scotia (W. M. David, '83, p. 285). 
Cited on the trap of Nova Scotia (Beaumont, 

'34, pp. 247-248. 

JACKSON, J. B. S. 1K64. 

[Remarks on fossil footprints.] 

In Boston Soc. Nat. Hist., Proc, vol. 5, 1854- 

1858, p. 30. 
Brief remarks in discussion of a p^er by 

Bouv^. 

JacksoiiTlUe, N. J. Course of trap ridge near 
(Cook, '82, p. 55). 
Description of conglomerat-e near (Kitchell, 
'56, pp. 144, 145). 

JacksoBwald, Pa. Dip of strata, and exi>osnro of 
trap near (d'Invilliers, '83, pp. 217-218, 
219,220). 

Prevailing dip near (d'Invilliers, '83, p. 49). 

Sandstone and trap at (d'Invilliers, '83, p. 203). 

Trap dikes near (d'Invilliers, '83, pp. 200, 201). 

JAMES, JOSEPH F. 1 889. 

On variations ; with special reference to cer- 
tain Paleozoic genera. 

In Am. Nat., vol. 23, pp. 1071-1087. 

Refers to DendrophycuM triasiievt, and states 
that it is probably an inorganic marking. 

JAMES, THOMAS P. 1876. 

Handbook of the State of Georgia. 

Atlanta, Ga., pp. i-vii, 1-256, and a geological 

map of Georgia. 
Contains reference to trap dikes, pp. 38, 40, 

and map. 

Jarrettown, Pa. Trap dike near (Lewis, '85, 
p. 441. 
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Jelfenon, N. J. Dip near (H. D. Kogera, *40, pp. 
129-130). 
Sandstone and trap exposed near (H. D. 
Bogers, *40, pp. 129-130). 

JellUTs mill, N. J. Analysis of trap from (Coolc, 
'68, p. 218). 
Dip at (Cook, *<», p. 198). 

JenaertTille, Pa. Trap dike near (Lewis, '85, p. 
447). 

Jericho hill, H. J. Detailed aoconnt of (Dartoif, 
'90, pp. 69-61). 
Dip of Kewark rocks near (Lewis, '85, p. 455). 
Origin of (Darton, '89, p. 188). 
Trap dike near (Lewis, '85, p. 454). 

Jersey Cltjr, N. J. Analysis of trap rook from 

(Hawes, '75). 
Base of Newark system reached in wells (Dar- 
ton, '89, p. 139). 
Bored well in (Cook, '80, j^. 172. Cook, '82, pp. 

139-141. Cook, '85, p. 118. Ward, '79, pp. 

131-132). 
Boundary .of trap outorop at (Cook, '68, p. 177). 
Character of trap ridge near (Darton, '90, p. 38) . 
Description of the geology near (W. M. Davis, 

'83, pp. 271-272). 
Faults in trap ridge near (Darton, '90, p. 42. 

Nason, '89, p. 26). 
Junction of sandstone and gneiss at (Cook, 

'68, p. 247). 
Mineralogical analysis of trap rock from 

(Hawes, '82, p. 131. Shaler, '84, p. 145). 
Quarries of trap rock near (Cook, *81,pp. 60-61) . 
Mention of (S.P.Merrill, '89, p. 435). 
Section from, to Boonton, N. J. (Cook, '85. pi. 

op. p. 109). 
Section from, to fort Lee, N. Y. (Coszens, '43, 

pi. 2). 
Section from, to Morris plains, N. J. (Cook, 

'68, p. 199, and map in portfolio). 
Section of trap sheet at (Darton, '90, p. 42). 
Trap exposed at (Credner, *65, pp. 392-394. 

Russell, '80, p. 37. Ward, '79, p. 150). 

Jewell's, T., quarry near Prineetoa, N. J. De- 
scription of (Cook, '81, p. 55). 

Jewitt k Bros.' colliery, Ya. Analysis of coal 

from (Cliflford, '87, p. 10). 
Brief account of (Clifford, '87, pp. 11, 13-14). 
Trap dike near (Clifford, '88, p. 252). 
Jobogue point, N. N. Dikes at (Honeyman, '85, 

p. 123). 
JOHNSON, JOHN. 184S. 

[Remark on shrinkage cracks at Middletown, 

Conn.] 
In Am. Jour. Sol., vol. 45, p. 315. 
Brief remark on a paper by W. C. Redleld. 
JOHNSON, JOHN. 1854. 

Notice of some spontaneous movements occa 

Bionally observed in the sandstone strata 

in one of the quarries at Portland, Conn. 
In Am. Assoc. Adv. Sci., Proc., vol. 8, 1855,- 

pp. 283-286. See, also, National Magazine, - 

vol. 3, 1853, p. 362. 
Notice, with subsequent observations by W. 

H. Niles, Boston Soc. Nat. Hist., Proc., 

vol. 14, p. 86. 



JOHNSON, JOHN--Continued. 

Describes obtain movements in the quarries 
mentioned which follow the cutting of 
trenches across the strata. 

JOHNSON, JOHN. Cited on movements in i^ 
rocks at Portland, Conn. (Kiles, '70, -p. 86). 

JOHNSON, W. €. ' ' 1889. 

[Description of the Richmond coal field.] 
In report of the committee on a national 
foundry'. Doc. 168, p. 41. Not seen. 

JOHNSON, WALTEB It. 1842. 

[Analysis of natural coke from the Kichmond 

c<ml field, Va.] 
In Philadelphia Acad. Nat. Sci., Proc., voL 1, 

1841-42-43; pp. 223-224. 
Reprinted in the coal trade Of British America 

[ete.], see Johnson, '50, pp. 155-156. 
Describes the physical charactors and gives 

analysis of the natural coke. 

JOHNSON, WALTER S. 1844. 

A report to the Navy Department of the 
United States on American coals applica- 
ble to steam navigation and other pur- 
poses. 

Washington, 28th Congrras, Ist se8si<Hi, Sen- 
ate, No. 386, pp. i-xii, 1-607, pis. 1-3. 

Contains a detailed report of an extended 
series of experiments on the heating and 
other properties, of the coals of the Rich- 
mond ooal field, Va. 

Treated under the following hdads : 

'* Natural coke" from Tuokahoe, Ya., pp. 13g- 
151. 

Ariificial coke from Midlothian coal, pp. 52- 
156. 

Bituminous coal from Deep Run mines, pp. 
309-327. 

Bituminous coal from Oouch and Snead's 
mines, Henrico county, Ya., pp. 325-337. 

Bituminous coal frx>m the mines of the Mid- 
lothian Coal Company, taken from shaft 
900 feet deep, pp. 338-348. 

Bituminous ooal tram the Creek Coal Com- 
pany, Chesterfield county, pp. 349-362. 

BituminouB coal from the Clover hill mines, 
on the Appomattox river, Virginia, pp. 
363-377. 

Bituminous coal from the Chesterfield Mining 
Company, Chesterfield county, Va., pp. 
37a-389. 

Bituminous coal of average size sent bj" the 
Midlothian Coal Company, Virginia, pp. 
390-404. 

Bituminous ooal from Tippecanoe pito, near 
Petersburg, Ya., pp. 405-419. 

Bituminous screened coaifrom the minings of 
the Midlothian Coal Company's "new 
shaft," pp. 420-431. 

Midlothian average coal, taken promiscuously 
^ from a heap purchased for use in the 

smith shops at the Washington navy -yard, 
p. 447. 

Sj'uoptical view of the characters, composi- 
tion uud efficiency of Virginia bituminous 
coals, table cliv, pp. 448-451. 
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JOHNSON, WALTER B. »M. 

The coal trade of British AmerioA together 
with researchee on the character and prac* 
tical valaee of Amerioan and fo^ign qoals . 
.^ . ^^Wi^hingtAn and Philiidelphia, pp. 1-179. 

•Gixes a ^rx^opais of the character and effi- 
ciency of the.ooal Arom the Bichmond coal 
field, pp. 133-134, and tahle op. p. 134. An- 
alyaifl of the natural coke, pp. 155-156. 

AnalysiH of coala from the coal fields of North 
Carolina, pp. 161-168. Natural coke flrom 
Clover hill, pp. 175-176. 

JOHNSON, WALTER R. 1851. 

Beport on the coal lands of the Beep river 
mining and transportation company, with 
analyses of the minerals. 

Albany, pp. 1-21, pis. 1-5. 

Contains a number of observations on the dip 
and strike of the strata in the coal field 
referred to, as well as several analynes or 
coal from the same field. 

JOHNSON, WALTER R. 1851a. 

On the coal formation of central Norih Carq- 
lina. 

In Am. Assoc. Adv. Sci., Proc., vol. 4, 1850, 
pp. 274-276. 

Befers to the unconformity of Newark system 
with crystalline rocks beneath. Thick- 
ness of coal. Analyses of coal f^ora Deep 
river coal field. 

JOHNSON, W. R. Analysis of coal by (Kerr, 75, 
pp. 293-294). 

Analysis of coal from the Richmond coal field, 
Va. (CUfford, '87, p. 10). 

Cited on analyses of North Carolina coals 
(Macfarlane, '77, pp. 525-^26). 

Cited on composition of coal ftx>m the Bich- 
mond coal field, Va. (Chance, '85, p. 19). 

' JoliASon'a ferrj, N. J. Boundary of Newark at 
(Cook, '68, p. 175). 

Conglomerate at (Cook, '68, p. 210. Cook, '82, 
p. 41). 

Detailed description of calcareous conglomer- 
ate near (H. D. Bogers. '40, pp. 140-141). 

Dip in conglomerate near (Cook, '82, p. 27). 

Dip in sandstone at (Cook, '82^ p. 28). 

Dip near (Cook, '68, p. 198). 

Dip of conglomerate at (Cook, '79, p. 29). 

Sandstone near (Cook, '68, p. 97). 
Joimta and veins in Bichmoud county, N. T. (Ma- 
ther, '43, p. 625). 

In flagstone at Milford, N. J. (Cook, '68, p. 521. 
Shaler,*84,p.l44). 

In sandstone and shale near Chatham, N. J. 
(H. D. Bogers, '40, p. 133). 

In sandstone and trap (Hitchcock, '41a). 

In sandstone of the Connecticut valley (Silli* 
man, Jr., '41). 

In sandstone in New Jersey. Table of (Cook, 
'68, p. 201). 

In sandstone in Washington valley, N. J.* 
(Cook, '81, p. 53). 

In sandstone on the Delaware, N. J. (H. D. 
Bogers, '40, p. 121). 

In trap^Jackson, '41a) . 



Joints — continued. 

In trap in New Jersey (Cook, '68, pp. 204-205). 
On Prince Edward island (DawHon and Har- 
rington, '71, p. 21). 

JoUj river, N. S. Coal Measures at, overlain by 
New Bed sandstone (Gesner, *43). 

JONES, T. RUPERT. lHt2. 

A monograph of the fossil Estheria. 

In Paleontological Soc. [London], Mono- 
graph, 4to, pp. i-viii, 1-134, ids. 1-5. 

Beviews what has been written on the crusta- 
ceans of the Newark system, and also on 
the determination of the age of the sys- 
tem. Gives sections in the Dan river and 
Deep river areas, N. C, after Emmons, 
and at Phoenix ville. Pa., after Wheatley, 
pp. 84-97. Describes two species of Can- 
dona, pp. 123-126. Cites J. Marcou on the 
age of the system, p. 134. 

JONES, RUPERT T. " l^U. 

Trails, tracts, and surface-markings. 
In The Geologist, vol. 5, pp. 128-139, pL 7. 
Befers briefly to the footprints of the Con- 
necticut valley. 
Footprints, brief reference to (Jones, '62a). 

JONES, R. T. Cited on the age of Bichmond 

coal field, Virginia (Hull, '81, p. 460). 
Jones's flUlt, N. €. Age of rook exposed near 
(Emmons, '56, pp. 276-277). 
Breadth of the Newark area near (Emmons, 

'56, p. 241). 
Conglomerate at (Emmons, '56, pp. 237-238. 

Wilkes, '58, p. 5). 
Silicified trees near (Emmons, '56, p. 284). 
Thickness of the Newark near (EmrooDs, '56, 
pp. 231-232). 
Jones's mine. Pa. Description of trap dikes near 
(H. D. Bogers, '58, vol. 2, p. 687) . 
Section of (H. D. Bogers, '58, vol. 1, p. 90). 
Trap dikes at (Lesley, '83, p. 193). 
JOYCE. See Bobinson and Joyce. 
JULIEN, ALEXIS A. 1880. 

On the geological action of the humus acids. 
In Am. Assoc. Adv. Sci., Proc., vol. 28, pp. 

311^10, map op. p. 320. 
Discusses the origin of the prevailing brown- 
ish-red color of the Newark rocks, i>p. 
406,407. 
JULIEN, A. A. Cited on the decay <if Newark 

sandstone (Smock, '90, p. 301). 
Junction of Newark system and Primary rocks 
at "Glen" in Leydeii, Mass. (E. Iliteh- 
cock, '35, p. 223). 
In Ley den, Mass. (E. Hitchcock, '41, p. 448). 
Janctlon of Newark and Silurian rockH (Cook, '79, 
pp. 33, 39). 
Of trap and associated sandstones, shales, etc., 
in Newark system. Detailed description 
and discussion of ( W. M. Davis, '83). 
Of trap and sandstone in tlie Connecticut 
valley (E. Hitchcock, '41, pp. 657-659). 
Kedldica hook, N. T. Account of (Pierce, '20, pp. 

185-187). 
KEELER, C, and SON. Stone quarry of, near 
Greensburg, N. J. (Cook, '81, p. 56). 
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KEMP, J. F. Cited on the microscopical cliar- 
acter of the trap of Blomidon, N. S. 
(Marsteii, '00). 

KENDHICK, H. H. FotwU plants coUected by, at 
Durham, Conn. (Chapin, '87a). 
Notice of a foAsil plant found by (Chapin, 
'91a). 

Keanett, Pa. Mention of a trap dike in (Frazer, 
'84, p. 693). 

Keafilngton, Cobb. Brief at^ount of geology Hear 
(Percival, '22). 
Mention of fossil plants having been found 
near (Percival, '42, p. 442). 

Kentvllle, N. 8. Dip at (Dawson, '47, p. 56). 

UncoBformity at base of the Newark near 
(Dawson, '78, p. 02). 

KsBtTllle, Pa. Boundary of the Newark area of 
Pennsylvania near (Lea, '58, p. 02). 

KERR, W. C. 1867. 

Heport of the progress of the geological sur- 
vey of North Carolina. 1866. 

Raleigh. Pp. 1-56. 

Refers briefly to coal, oil, fire clays, etc., in 
North Carolina, pp. 20, 46-17. 

KERR, W. €. 1869. 

[Report of the progress of the geological sur- 
vey of North ('arolina, for the years 1866- 
1867.] 

[Raleigh, N. C.]. Pp. 1-57. 

States the failure to find sufficient phosphate 

of lime in the black shales associated 

with the coal seams of Deep river to be 

of economic importance, pp. 9-10. 

KERR, W. €. 1874. 

Observations on the Mesozoic of North Caro- 
lina. 

In Am. Assoc. Adv. Sci., Proc., vol. 23, 1875, 
pp. 47-49. 

Compares briefly the characteristic features 
of the Newark rocks of North Carolina 
and of the Connecticut valley, and pre- 
sents a brief account of the lea<ling fact« 
in the stratigraphy of the entire Newark 
system ; discusses the probable structure 
and former extent of the fbrmation. 
KERR, W. C. 1875. 

Report of the geological survey of North 
Carolina. Physical geology, r6sum6, eco- 
nomic geology. 

Raleigh [N. C.]. Vol. 1, pp. i-xviii, 1-325, 
1-120, pi. 9, and a folding map. 

Notice in Am. Jour. Sci., 3d ser., vol. 11, pp. 
61-62. 

Republished in part in **In the Coal and Iron 
Counties of North Carolina," by P. M. 
Hale, pp. 52-53. 

The following is an expansion of the table of 

contents of this volume, so far as it relates 

to the Newark system : 

Page. 

Geological charts showing strati- 
graphic position of Triassic 
rocks X, 110-111 

Newark system in North America, 

sketch of 116-117 



KERR, W. C— Continued. Page. 

Newark system in North Carolina . . . 141-147 

Dan river bel^ 141,145 

Deep river belt 141 , 143 

. Former connection of Deep river . ."^^ 

and Dan river, areas.......... " "' jwi***'^WI| 

Dip in Deep river and Dan river 

areas 141 

Coal 141,143 

Conglomerate 141 

Section at Egypt shaft 142 

Thickness 145 

Area 146 

Origin of material 146 

Lithological character 146 

Trap rock 146-147 

FossUs, list of 147 

Fertilizers : 187 

Limestone 217 

Iron ores, with analyses 225-228 

Coal 204-296 

Sandstone 304 

Millstone 305 

KERR, W. C. 1876a. 

Observations on the Mesozoic of Nort.h Caro- 
lina. 

In Am. Assoc. Adv. Sci., Proc., vol. 23, sec- 
tion B, pp. 47-49. 

0>ntains general consideration relating to the 
dip, geographical distribution, trap, and 
organic remains of the Newark system. 
A former great extent of these rocks is 
inferred. 

KERR, W. €. 1879. 

Physiographical description of North Caro- 
lina. 

Raleigh, N. C. Pp. -1-32, and map. 

Contains a very brief description of the ex- 
tent of the Newark sy^stem in North Caro- 
lina, p. 11, and of the thickness and char- 
acter of the coal seams occurring in it, p. 
13. 

KERR, W. C. 1879a. 

[Geological formations at railroad stations in 

North Carolina.] 
In an American geological railway guide, by 

James Macfarlane, p. 186. 
Indicates what stations in North Carolina are 

on the Newark system. 

KERR, W. C. 1881. 

The minerals and mineral localities of North 
Carolina. Being chapter 1 of the second 
volume of the geology of North Carolina. 

See Genth and Kerr, 1881. 

KERR, W. C. 1884. 

Report on the cotton production of the state 
of Virginia [etc.]. 

Washington (Interior Dep., Census Office), 
4to, vol. 6, part 2, pp. 617-652. [Tenth 
Census.] 

Contains a very brief description of the New- 
ark areas of Virginia, with some mention 
of their soils, pp. 630, 631. 
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KEBB [W. €•]• Cited on anticlinal Rtrnctnre of 
the two Newark areas in North Carolina 
(W. M. Davia, '86, p. 348). 

Cited on the canae of the tilting of the New- 
ark (W. M. I>aTia, '88, p. 303). 

Cited on the Newark areaa in North Carolina 
(Chance, '85, p. 15). 

Cited on the Newark of North Carolina (Mil- 
ler, '79-'81, vol. 2, pp. 225-227). 

Cited on the opposite dips of the two main 
Newark areas of North Carolina (Russell, 
'78, p^. 252-253). 

Cited on the origin and deposition of Newark 
strata (W. M. Davis, '83, p. 287). 

Cited on the tilting of sandstone and trap in 
South Carolina (W. M. Davis, '83, p. 302). 

Cited on trap dikes in North Carolina (W. M. 
Davis, '83, p. 293). 

IXscussion of the hypothesis by. explaiiiiug 
opposing dips (W. M. Davis, '82a, p. 119). 

Newark sandstone from North Carolina col- 
lected by (Shaler, '84, p. 181). 

Reference to estimate of erosion by (Bradley, 
'76). 

Ketch's mills, East Windsor, Cobb. Fossil bones 
found at (E. Hitchcock, '41, pp. 503-504, 
^ pi. 49). * 

KlddTs mill, Pa. Dolertte and sandstone from (C. 
E. Hall, '78, p. 47). 

Klldare, P. E. I. Analysis of limestone from 
(Dawson and Harrington, '71, p. 41). 
Limestone near (Dawson and Harrington, '71, 
p. 34). 

KIOiEBREW, J. B. 1887. 

The elementary geology of Tennessee; being 

also an introduction to geology in general. 

Designed for the schools of Tennessee. 
See Safford and Killebrew, 1887. 

Kill TOB Kail, N. J. Trap exposed at (Russell, 

'80, p. 36). 
KImbertOB, Pa. Boundary of the Newark near 

(H. D. Rogers, *58, vol. 2, p. 668). 
King of Pmssla, Pa. Boundary of the Newark 
near (C. £. Hall, '81, pp. 22, 83-84). 
Brief account of trap dike near (H. D. Rog- 
er9, '58, vol. 1, p. 214). 
King iron mlBO, Pa. Analysis of ore from (d'ln 
viUiers, '86, p. 1513). 
Report on (Frazer, '77, pp. 212^-214). 
Kings, Ta. Boundaries of the Newark near (W. 

B. Rogers,* *39, p. 76). 
Kings eoBBty, N. 8. General account of the 
Newark rocks of (Honeyman, '79, pp. 
27-28). 
Kings point, N. J. Contact metamorphism at 
(Russell. *80, p. 38). 
Description of structure at (Darton, '83a). 
Expoauxes of trap at (Russell, '80, p. 38). 
Faults in trap ridge near (Darton, '90, p. 42). 
Small trap sheets near (Darton, '90, p. 30). 
TJnconformity of trap and sandstone near 
(Darton, '90, p. 47). 
Kingaten, If. J. Account of contact metamor- 
phlsm near (H. D. Rogers, 36, pp. 163-164). 
Analyaia of soil fh>m (Cook, '78, pp. 37, 39). 



Kingston, If. J.— Continued. 

Boundaries of Newark system near ((>x>k, 

'89, p. 11; H. D. Rogers. '40, p. 118). 
Brief reference to trap hills near (H. D. 

Rogers, 36, p. 159). 
Description of quarries at ((>x>k, '81, p. 55). 
Description of sandstone strata near (H. D. 

Rogers, '40, p. 126). 
Description of trap and altered shale near 

(H. D. Rogers, '40, pp. 140, 151). 
Dip in sandstone near (Cook, '82, p. 25). 
Dip near (Cook, '68, p. 196). 
Quarry at (Cook, '81, p. 55). 
Sandstone outcrop near (H. D. Rogers, 40, p. 

121). 
Sandstone quarry at (Cook, '70, p. 23). 
Trap boundary near (Cook, '68, p. 190). 

Kinsejs mill. Pa. Boundary of the Newark near 
(H. D. Rogers, '58, vol. 2, p. 676). 

lUnsey monntain. Pa. Dip of strata and exposure 
of trap near (d'Invilliers, '83, pp. 218, 219, 
220). 

KIPSET'S, J. Quarry near Martinville, N. J., 
description of (Omk, '81, p. 54). 

KIBKBT, J. W. Cited in reference to fossils of 
the Newark system (Newberry, '88, pp. 
68-69). 

KITCHELL, WILLIAM. 18M. 

Report on the north division of the state [of 
New Jersey]. 

In second annual report on the geological sur- 
vey of the state of NeW Jersey, for the 
year 1855, pp. 111-248). 

Contains a descriptiim of a iMrtion of the 
boundary line between the Newark aud 
the gneiss bordering it on the northwest, 
pp. 144-145. 

KITCHELL, W. Cited on the conglomeraU of 
the Newark system in New Jersey (Cook, 
'89, p. 15). 

Kittoctin monntain, Ta. Boundary' of the Newark 
near (W. B. Rogers, '40, p. 63). 

Klinesrille, N. J. Dip near (C^ook, '68, p. 197). 

Dip in shale near (Cook, '82, p. 28). 
Evidence of faulting near (Nasou, '89, p. 33). 
Fossil crustaceans found near (Nason, '89, p. 

30). 

Kaanerton, Pa. Boundary of Newark near (Les- 
ley, '83, pp. 185, 191). 
' Recomposed rocks near (Frazer, '8.'), p. 235). 

KOCHEB BB08.' quarry at Newark, N. J., de- 
scription of (Cook, '81, p. 48). 

Kralltown, Pa. Catalogue of specimenH uf sand- 
stone, etc., from near (Frazer, '77, pp. 332- 
381). 
Dolerite from (C. E. HaU, '78, p. 47). 
Shale and sandstone from (C. E. Hall, '78, p. 
40). 

Kantz's limestone quarry, Pa. Report on (Fra- 
zer, '77, p. 225). 

Kantz's paint mine. Pa. Re}M>rt on (Frazer, '77, 
p. 225). 

Knrdsrille, Ya. Boundaries of the Newark near 
(W. B. Rogers, '39, p. 77). 
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Lackalong rreek, If. J. Dip along (Cook, '68, p. 
197). 
Dip in indurated shale near (Cook, '82, p. 27). 

Ladeatown, N. T. Relation of trap and sandstone 
near (Darton, '90, p. 41). 
Section of trap sheet near (Darton, '90, p. 41). 

Lafliyette, N. J. Trap rock at (Ward, '79, p. 150). 

Lafkyette College, Euton, Pa. Fdolprints in the 
mnseuiu of (C. H. Hitchcock, '88, p. 122). 
Fossil footprints from New Jersey, in the 
catalogue of (Eyerman, '86). 

LAIDLET, J. Cited on thickness of coal at 
Egypt, N. C. (Chance, '85, p. 36). 

Lake Saltonstall, Con*. Description of trap 

ridges, etc., near (Hovey, '89) . 
Relation of trap and sMidstone near (Whelp- 
ley, '45, p. 63). 
LambertTlUe, N. J. Altered shale near (Cook, 

'68, p. 213. Cook, '83, p. 23). 
Bearing of joints at (Cook, '68, p. 201). 
Boundary of trap near (Cook, '68, p. 192). 
Brief remarks on banded diorite from (T. S. 

Hunt, '74). 
Building stone near ((>x>k, '68, p. 511). 
Contact metamorphism at (Cook, '82, p. 61. 

Cook, '87, p. 125). 
Contact metamorphism near (H. D. Rogers, 

'36, pp. 161-162). 
Course of trap ridge near (Nason, '89, p. 35). 
Description of geology near (W.M. Davis, '83, 

pp. 278-279). 
Description •f quarries near (Cook, '81, p. 59). 
Description of Sourland mountain, near (Cook, 

'68, pp. 191-192). 
Description of trap, contact metamorphism, 

etc., near (H. D. Rogers, 40, p. 153). 
Dip in red shale at (Cook, '82, p. 26). 
Dip near (Cook, '68, p. 197. Cook, '68, p. 198). 
Dip of altered shale at (Cook, '79, p. 29. Cook, 

'82, p. 26). 
Diverse dips near (Nason, '80, p. 19). 
Fault near (Lesley, '83, p. 181), 
Limestone near (Cook, '68, p. 215. Cook, '79, 

p. 32). 
Quarries at (Cook, '81, p. 59). 
Quarries of trap rock at, mention of (G. P. 

Merrill, '89, p. 436). 
Section near, after G. H. Cook (W. M. Bavis, 

'83, p. 281, pi. 9). 
Shale and sandstone quarries (Cook, '79, p. 

24). 
Silurian limestone in Newark rocks near 

(Cook, '83, p. 26). 
Trap hill near (Nason, '89, p. 36). 
Trap outcrop near (Cook, '68, p. 192. Darton, 

'90, p. 69). 
Trap rock Quarries at (Cook, '79, p. 26. 

Cook, '81, p. 62). 
Lamentation monntain, Conn. Anterior trap 

ridges of (Davis and Whittle. '89, pp. 108- 

109). 
Bed of volcanic ash in (Chapin, '89. Chapin, 

'91). 
In the anterior ridge of (Davis and Whit- 
tle, '89, pp. 118-12d). 



Lunentatlon aionBtsin, Cons.— Continued. 

Description of the main ridge of (Davis aiid 
Whittle, '89, p. 112). 

Description of trap ridges near (Percival, '42, 
pp.351,35e-358). 

Detailed study of the structure of (W. M. 
Davis, '89, pp. 61-64). 

Discussion of the origin of (W. M. Davis, '896, 
p. 25). 

Discussion of the structure of 1(W. M. Davis, 
'86). 

Faults associated with (W. H. Davis, '82). 

Fault near (Davis, '82, p. 122. W. M. Davis, 
'88, p. 469). 

Limestone near (Percival, '42, p. 443). 

Overflow, origin of (W. M. Davis, '82. W. 
M. Davis, '88, pp. 464-467). 

Sandstone elevations associated with (Perci- 
val, *42, p. 435). 

Small map of north end of (Davis and Whit- 
tle, '89, pi. 3). 

Small map of portion of (Davis and Whittle- 
89, pi. 2). 

Sketch map of (W. M. Davis, '89, pis. 1, 3). 

Stratified rocks associated with (Percival, '42, 
p. 433). 

Top<^raphio form of trap ridge near (Perci- 
val, '42, p. 304). . 

Trap ridges near (Percival, '42, pp. 34»-377). 

View of, to illustrate structure ( W. M. Davis, 
89e, p. 426). 

Lamlngton, N. J. Section of sandstone at (Dar, 
ton, '90, p. 35). 

Lancaster, S. C. Description of trap dikes near 
(Tuomey, '44, p. 12). 

Lancaster county, Pa. Brief report on (Lesley, 
'85, pp. Ixiv-lxv, pi. 35). 
Creological map of (Frazer, '80). 
Report on the geology of (Frazer, '80). 

Laadis Inm luiiie, Pa. Description of (d'Invil- 
Uers, '86, pp. 1513-1514). 
Report on (Frazer, '77, pp. 220-221). 

Large eartain, P. E. I. Section at (Dawson and 

Harrington, '71, p. 20), 
Latschaw iron mine, Pa. Faulted sandstone near 

(H. D. Rogers, '58, vol. l,j[>. 89). 
Lawrence brook, If. J. Altered shale near (Ccx>k, 
'68, pp. 213-214). 
Boundary of Newark along (Cook, '68, p. 175). 
Detailed description of (DartoUv *90, pp. 59- 

61). 
Dip along (Ck>ok, '68, p. 196). 
Dip in shale at (Cook, '82, p. 25). 
Origin of trap near (Darton, '89, p. 138). 
Position of trap near, in the Newark system 

(Darton, '89, p. 139). 
Sandstone quarries near (Cook, '79, p. 23). 
Trap hills near (Cook, '68, pp. 189, 190). 
Trap outcrops near (Cook, '82, p. 59-60). 
Lawrys island. Pa. Description of trap dike 

near (H. D. Rogers, '58, vol. 2, p. 686). 
LEA, ISAAC A. Igol. 

[On the finding of fossil reptilian bouea in a 
calcareous conglomerate near upper Hil* 
ford, Lehigh county, Pa.] 
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liEA, ISAAC A.— Continued. 

In Philadelphia Acad. Nat. Sol., Proc., vol. 
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. prints from (C. H. Hitchcock, 88, pp. 12:1- 

124). 
Line post, Pa. Diverse dips near (Nason, '89, p. 

19). 

LineiftOBe, bituminous, near Meriden, Conn., 
mention of (TV. M. Davis, '89, p. 62). 

Limestone in Connecticut Talley (Percival, '^2, p. 

365). 
Brief account of (W. M. Davis, '88, p. 468. 

Percival, '42, p. 316). 
Deposited from springs (Emerson, '87, ]>. 19). 
Description of (Penrival, '42, pp. 375, 428, 443- 

444). 
Description of the occurrentjc of (Percival, 

'42, pp. 316, 344, 392). 
Discnssion of the origin of (W. M. Davis, '89, 

p. 66). 
Mention of (W. M. Davis, '89, pj). 64-65.) 
Limeitoae (Potomac marble) in Maryland (Shaler, 

•84, p. 177. pi. 46). 
Llmeatone in Massachnsetts. At West Springfield 

(E. Hitchcock, '41, p, 659). 
Brief account of (E. Hitchcock, 'o5, pp. 218- 

210). 
Description of (£. Hitchcock, '41, p. 444). 
Discovery of (K. Hitchcock, '35, pp. 38-39). 
Metamorphosed by heat of trap at West 

Springfield (E. Hitchcock, '35, p. 425). 
Limestone In New Jersey (Britton, '85a. Cook, 

'79, pp. 31, 33. Cook, '82, pp. 42-43). 
Analysis of (Cook, '68, p. 516). 
Description of (Cook, '68, pp. 214-215. Cook, 

'82, p. 23). 
Localities of, in the Newark Hysteni (Nastm, 

'89, p. 22). 
JTear Clinton valley (Nason, '80, j). 18). 



Limestone in Now Jersey— ('on tin ued. 

Near Feltvillo (Cook, '79, p. 18. Nason, '89, 

p. 20). 
Near Scotch plains (H. D. Rogers, *40, j). VM). 

Limestone In Now York. Conglomerat4<i of Jiock- 
land county, brief account of (Mather, 
':i», pji. 126-127). 
KtK'kland county, brief account of (Mather, 
'30, p. 126. Mather, '43, pp. 288-289). 

Limestone in North Carolina (Emmons, '57, p. 33). 
Chatham county (McLenahan, '52, p.l70). 
Dan river coal field (Emmons, '52, p. 154). 
Limestone in Nora Scotia (Ells, '84, p. 12E). 
Limestone in PennsylTania. Bucks county, men- 
tion of (Lewis, '85, p. 449. Lesley and 
d'Invimers, '85). 
Near Dillsburg (Fraaer, '77, pp. 225, 308). 

Analysis of (FraK«;r, '76c, p. 63) 
Near Liverpool (Frazer, '76, p. l.'iO). 
Quarries of (Shaler, '84, p. 156). 
York county, analysis of (Mc(yreath, '81, pp. 
79-80). 
Limestone in Virginia. Detailed deH(.'.ription of 

(Heinrich, '78, p. 243). 
Limestone on Prince Edward island (Dawson and 

Harrington, '71, pp. 34, 41). 
LINCKLAEN, LEOTARD. 1861. 

Guide to the geology of New York and to the 

state geological cabinet. 
In fourteenth annual rei>ort of the regents of 
the university on the state cabinet of nat- 
ural history. 
Albany. Pp. 17-84. 

Contains a brief and very general account of 
the geologj' of Kockland county, N. T., 
pp. 34, 53, 76. 
Lincoln university, Pa. Mention of a trap dike 
near (Frazer, '85, p. 693. Lewis, '85, p. 
447). 
Linden race track, N. J. liecord of bortMl well at 

(Nason, '89fc). 
Lindsley's mill, N. J. Dip of building stone near 

(H. D. Rogers, '40, p. 133). 
LinoleumTillo, N. T. Dt^scription of trap rock at 

(Britton, '81, p. 169). 
Lionville, Pa. Trap dike near (Lewis, "85, p. 445). 
Lisbum, Pa. Conglomerate near (H. D. Rogers, 
'58, vol. 2, pp. 682. 683). 
Trap dikes near (H. D. Rogers, '58, vol. 2, pp. 

688, 689). 
Trap ridge near (H. D. Rogers, '58, vol. 2, p. 
678). 
Lititz, Pa. Boundary of the Newark near (H. D, 

Rogers, '58, vol. 2, p. 668). 
LITTLE, GEORGE. 1878. 

Catalogue of ores, rocks, and woods selected 
from the Oeological Survey collections of 
the stat<) of Georgia, TJ. S. A., with a de- 
scription of the geological formations. 
Atlanta, Ga. Pp. 1-16. 

Contains a brief ficcount of trap dikes in 
(leorgia, which are probably a iMirti^mof 
th<^ series of <likes traversing tbe Newark 
system. 
Little fails. Conn. Fossil tishes at (C. H. S. Da- 
vis, '87, p. 21). 
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Long lilll, N. J.— ContiniifMl. 

Cliaractcr of Iho exposures near (H. I>. 

Ko^jcrs, '40, p. 132). 
Course of (Cook, '82, p. 19). 
Description of (Cook, '68, pp. 186-1^7. Cookf 

'82, p. 56). 
Dip on the soutliitiust of (If. I). Rogers, '40, p. 

132). 
Reference lo geological ft^atnres of (II. 1). 

Rogers, '40, p. 133). 
Sandstone above trai> at (Cook, '08, j). 201). 
Section from, to Round Hrook, N. J. (('ook, 

'08, p. 199 and map in iwrtfolio). " 
See also Third Watch iing mountain. 

Long Island, Ta. Boundary of Newark near 
(Heinrich, '78, p. 237). 

Long island, X. 8. Description of (I)a\VK( n, '7S, 
p. 97. Gesner, '36, i>. 174. Jackson and 
Alger, '33, pp. 219-220). 

Dip of sandstone on (Dawson, '78, p. 91). 

Rrcks of (Gesner, '36, p. 80). 

Section near (Dawson, '47, p. 50). 

LongmeadoiT, Mass. Brief account of building 
stone found at (E. Hitolicor.k, '35, p. 40). 
Dip and strike of rocks in (E. Hitchco(;k, '41, 

p. 448). 
Notice of building stone at (E. Hitchcock, '32, 
pp. 35-36). 

liOngnecker iron mine. Pa. Description of (d'ln- 
villiers, '86, pp. 1509-1510). 

liOntaka trap (ridge), K. J. Descript ion of (( 'ook, 
'68, p. 188. Cook, '82, pp. 57-58) . 

LOPKR, S. W ARD. 1 89 1 . 

Two belts of fossiliferons black shale in the 

Triassic formation of Connecticut. 
See DavaS and Loper, 1891. 

LOFEB, 8. W. Reference to fossil fishes in cab- 
inet of (Xewben-y, '88). 

Londonn county, Ta. Description of the Newark 
in (W. B. Rogj'TS, '40, pp. 04-69). 

LOUCIHRIOflE, B. H. 1A84. 

Report on the cotton production of the state 

of Georgia [etc.]. 
In Tenth Census of the United States. Wasli- 

iugton (Interior Dept., Census Otlicc), 4to, 

vol. 6, part 2, pp. 259-450). 
States that the Newark system i:) T>roliat)Iv 

representejl in Georgia by trap «1ik«v-» ajul 

by clay slates adjac^'.nt to t he metamorphic 

region, p. 279. 
Lower HontTille« N. J. Course of trap ridg(^ near 

(Cook, '82, pp. 54-55). 

Lower Oxford, Pa. Mention of a trap dike in 

(Frazer, '84, p. 693). 
Low tone, N. T. Elevation and character of 

' (Dorton, '90, p. 38). 
LTELL, CHABLE8. 1842. 

On the fossil footprints of birds and im})res- 
stone of raindrops in the valley of the Con- 
necticnt. 
' In London Geol. Soo., Proc. vol. 3, 1838-1842, 
• pp. T96JI96. 
Bepabliehed in Am. Jour. Sci., vol. 45, 1843, 
pp. 304-307. 



LYKLL, ni ARLES-Continned. 

Describes the sandstcme formation of the 
Conneclii'ut valley .ind Nj-w Jersey, with 
its fossil tracks aud other impressions, 
('onsidcrs the conditions of its deposition, 
relation to the hyjK)gene rtxtks, age, etc. 

LYELL [rHAKLESj. 1842a. 

[Remarks on the cnnse of tht< prevailing dip 
of tlie New Red sandstone of the Connecti- 
cut valley and of New Jersj'y and Penn- 
sylvania.] 
In Am. .Jour. Sci., vol. 43, pp. 170, 172; also in 
Am. Assoc. Geol. and Nat., Pr<K5., pp. 63, 
64,66. 

Rrief remarks on a paper by Edwanl Hitch- 
cock. 

LYllLL, (JiUtLES. 1843. 

Fossil footprints. 

In lectures on geology, delivered at the Broad- 
way tabernacle, in the <!ity of New York. 
Lecture VI, pp. 37-43. 

(^ontjiins a brief account of fossil footprints, 
fossil fishes, etc., from New Jersey imd 
the Connecticut valley. 

LYELL, CHARLKS. 1845. 

Travels in North America, with geological 
observations on the ITnited States, Canada, 
and Nova Scotia. 

London, 12mo, vol. 1, pp. i-xii. 1-316, pi. 1, 3-5, 
vol. 2, pp. i-viii, 1-272, pi. 2, 6-7. 

Another edition of this work was issned in 
New York, 1845, in two volumes, 12mo, 
but without a number of the plates that 
ac.<«ompan3' the edition mentioned above. 
A se<'ond English edition ai)peared in 
1855. A German edition translat^^d by 
Emil Til. Wcdfi; was published at Halle 
in 1846. 

Reviewed in Quart. Jour. Geol. Soc, London, 
vol. 1, pp. 389-309, and by E. Emm«ms in 
Am. Quart. Jour. Agri. and Sci., v<d. 2, i»p. 
265-207. 

Refers brietly to the sandstone and trap ne.ar 
New Haven, Conn., vol. 1. p. 13, and to the 
samii formation in New Jersey, p. 15. l)e- 
Kcriben also a visit to the Connecticut val- 
ley in Massachusetts, in company with E. 
Hit<^hc(K!ki»p, .251-255. Mentions the oc- 
currence of sandstone, traj), etc., at cai)o 
Rlomidon, N. S., vol. 2, pp. 271-272. A 
<"olored geological map of the eastern por- 
ti<m of the United States forms the fron- 
tispiece of A'ol. 2. A geological sketch 
map of the United States forming plate op. 
p. 75, in vol. 1 of the New York edition, 
does not appear in the London edition. 
Mentions also the occurrence of sand- 
stone, trap, amygdaloid, etc., at cape 
IJlomi«lon, N. S., vol. 2, p. 271. 

LYELL, CHARLES. 1847. 

On the structure and probable age of the coal 
field of the James River, near Richmond, 
Va. 

In Quart. Jour. Geol. Soc, London, vol. 3, pp. 
201-280, pis. 8-9. 
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LYELL, CHARLES— Continnwl. 

AbHtrart in Am. Jour. Sci., 2d fwr., vol. 4, pp. 
113-115. 

Geological structure of the coal field, j). 261. 
Vertical calamites, p. 262. Thickiiesrt of 
coal, p. 263. Section showing the geolog- 
ical iKwitiou of the coal-bearing rocks, p. 
263. Section of Midlothian coal mine, p. 
265. Junction of (^oal and granitein Black- 
heath mines, p. 266. Organic structure 
and mineral composition of the coal, p. 
268 . Vegetable structure of mineral char- 
coal from Clover hill mines, p. 208. Anal- 
yses of coals and coke, p. 270. Beds of 
coal changed to coke by the action of trap, 
p. 270. Natural coke, p. 272. Position of 
the trap, p. 273. Age of the coals as de- 
termined by organic remains, p. 274. Fos- 
sil shells, p. 274. Fossil fishes, p. 275. 
Whether the strata are of marine or fresh- 
water origin, p. 278. Fossil plants, p. 278. 
The coal measures probably of the age of 
the inferior OoJtic and Lias, p. 279. 

LTELL, CHARLES. 1«*»- 

. A second visit to the United States of North 
America. 
Loudon, 1849, vol.1, pp. i-xii, 1-308; vol. 2, pp. 

i-xii, 1-385. 

Second ed. not seen. 

Third ed , London, 1855, in two volumes, 
paged as in Ist ed. Contains an account 
of a visit to the Richmond coal field, Vir- 
ginia, vol. 1, pp. 279-288. 

LTELL, CHARLES. 1«»1- 

On fossil rain marks of th(^ Kecent, Triassic, 

and Carboniferous periods. 
In Quart. Jour. Geol. Soc., London, vol. 7, pp. 

238-247. 
Describes raindrop impressions from Newark 
and Pompton, N. J . Gives figures of rain- 
drop impressions and of hail impressions 
from Pompton, copied from C. W. Red- 
field, pp. 238, 242-244. 
LTELL, C. 1851b. 

On the discovery of some fossil reptilian re- 
mains and landshells in the interior of an 
erect fossil tree in the coal measures of 
Nova Scotia, with remarks on the origin 
of coal fields and the time required for 
their formation. 
In Roy. Inst. [London], Proc, vol. 1, pp. 281- 

288. 
Gives a brief account of the area, remarks the 
absence of reptilian remains in, p. 283. 
LTELL, CHARLES. 1851b. 

[Origin of raindrop impressions.] 
In Am. Assoc. Adv. Sci., Proc, vol. 5, p. 74. 
Quotation from a letter in a paper by TV. C. 
Redfield. 
LTELL, C. 1S5U. 

On impressions of raindrops in ancient and 

modem strata. 
Royal Inst, [of Great Britain], Pmc, vol. 1, 

pp. 50-53. 
Mentions raindrop impressions from New 
Jersey. 



LTELL, CHARLES. 18^2- 

Inferences deduciblo from the raindrop im- 
^ pressious in the Triassic and Carbonifer- 

ous rocks. 

In Ann. Sci. Discov., p. 261. 

Brief extract from a lecture in which the im- 
pressions of rlundrops and associated im- 
l>ressions on certain rocks are interpreted. 

LTELL, CHARLES. 18M- 

Special reports on the geological, topograph- 
ical, and hydrographical departments of 
the exhibition. 

In general report of tl^ British commission- 
ers of the New York indu.strial exhibition 
in 1853, L(mdon, 4t«, pp. 1-50. 

Abstract in France, Geol. Soc., Bull., 2d sor., 
vol. 12, part 1, pp. 400-428. 

Des<'ribes briefly the rocks of the Deep river 
basin, N. C, Jind of the Chesterfield basin 
(Richmond coal field), Va., referring to 
them aa Oolite or Lias. The extent and 
characteristics of the Newark system in 
Massachusetts, Connecticut, New Jeraey, 
and Pennsylvania, also receives attention, 
with special reference to tbeir economic 
products. The character of the tmp 
rocks in these states and their relation to 
associated stratified rocks is also treated. 

LTELL, V, 1857. 

[llemarks on the .i;:o of the Richmond coal 
fiehl, Va.] 
I lu geology of North America, by Jules Mar- 

cou, Zurich , 1858, 4to, p. 16. 
In a letter to C. Marcou, states that C. Bun- 
bury has changed his statement as to the 
age of the plants of the Richmond coal 
field, on account of a change in the deter- 
mination of the age of the be<ls with which 
they were compared. 

LTELL, CHARLES. 18«6, 

Elements of Geology. 

New York, 6th ed., pp. i-xvi, 1-803. 

Published previously as "A manual of ele- 
mentary geology," several editions. 

Contains a condensed description of the Rich- 
mond coal field, Va., the Deep river coal 
field, N. C, and of the sandstone, etc., of 
the Connecticut valley. 

LTELL, C. 18'1« 

The Student's Elements of Geology. 

London, 12mo, pp. i-xix, 1-624. • 

Contents relating to the Newark sandstone of 
the Connecticut valley, p. 361. 

Coal field of Richmond, Va., p. 362. Mamma- 
lian remains, p. 364. Low grade of early 
mammals favorable to the theory of pro- 
gressive develojiment, p. 364. 
LTELL, C. Cited on age of certain rocks in Nova 
Scotia (Dawson, '78, p. 109). 

Cited on age of Newark system (Dewey, '57. 
Lea, '58. Newberry, '88, p. 10) . 

CUtcd on age of the Newark system of Virginia 
(Homer, '46). 

Cited on age of the Richmond coal field, Va. 
(Kull, '81, p. 460. Marcou, '49, pp. 273-274. 
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liTELL, C— Continuo<1. 

Hairuu, 'SH, p. 16. \V. C. Uodlieia, '56, 

pp. 185, 187). 
Cited on coal luiiiiii^ in tbi' Riclimond coal 

field (Fontaine. 79, pi). 35. 36). 
Cited on foanil crustiu-caiiH from the Newark 

system (Jon<»s. 'C2, pp. 85, 86). 
Cited on the fossil fishes of the Newark sys- 
tem (Newberry, '88, p. 20). 
Cited on fossil footprints (Mnrchison, '43). 
Cited on the fossil plants of the Kichmond 

area (De La Jie<'he, '48. Fontaino, '83. )>. 

25). 
Cited on geolof^}' of the Richmond coal, Vir- 
ginia (Greer. '71. Taylor, '48, p. 47). 
Cited on intrusive trap sheets in Virpnia ( W. 

H.Davis, '83, p. 294). 
Cited on natural coke in Kichmond coal field, 

Va. (Cllfl'ord, '87, p. 12. D« La Beche. '48). 
Cited on Newark flora (Marcon, '90). 
Cited on origin of certain raindiop impressions 

found in New Jersey (W. C. Redfield, '51a, 

pp. 73, 74). 
Cited on Posidouia from the Kichmond coal 

field, Va. (Lea, '56, p. 78). 
Cited on relation of trap and sandstone in 

Massachusetts (Davis, '8:1, p. 285). 
Cite«l on Richmond coal field, Va. (Clitford. 

'87,pp. 2,5,7,8,13, 14,23,24). 
Cite<l on Richmond coal field (CliHbrd, '88. 

Emmons, '57, pp. 11-13). 
Cited on section in the Rii^hmond coal field, 

Va. (Emmons, '56, p. 339). 
Cited on trap dikes in the Richmond conl (ichl, 

Va. (W. M. D.ivis. '83, j.. 21)3). 
Fossil fishes obtitiiu^d by, fiitm Connei'ticiit 

(Egerton, '49, p. «). 
Notice of work by, in Virginia (Miller •79-'81, 

vol. 2, pp. 149-151). 

LTMAN, B. S. 1801. 

[Remarks on borod well in Bucks county, 
near East on. Pa.] 

In Am. Pbilo. Soc. Proc., vol. 29, pp. 24, 25). 

[Remarks on paper by J. P. Lesley. See Les- 
ley, '91, in which the S4H'tiou passed 
through by the Isiring n>ferre4lto is given.] 

Lyaelibwrg, Ya. Brief account of sandstone near 

(W. B. Rogers, '36, p. 82). 
MACFABLAXK, JAXKS. 1877. 

The coal regions of Americii; their topo- 
graphy, geology, and <lev(;Iopnieut. 

New York, 3d e«l., pp. i-xvi, 1-696, and 29 
nmps. 

2d ed., New York. Not s(«n. 

1st ed., New York. 1873, pp. i-xvi, 1-676, and 
25 mai»8. 

Contains a general account of the Richmond, 
Va., Deep river and Dan river, X. C, coal 
fields. CompiliNl principally from the i-c- 
port of £. Emnums, H. 1). Rogers, and fJ. 
P. Lesley. Cimtains geolo;;icul sketch 
mapof tlie Unit4>tl States, ]>]. o]>. ]>. 3; a 
geological map of Pennsylvania, frontis 
piece; mnd a map of the United States 
■howing difltribnthm of coal tiehlH, pi. o]t. 
P>Q6. 



XACFARLANE, JAMES. Ift79. 

An American geological railway guide. 

New York, jip. 1-216 and a geological map. 

(■tmtains a brief sketch of the Newark sys- 
tem, and indicates what railroad stations 
are situate<l on it. 

XACTARLANK, JAXKS. 1885. 

An American geological railway guide. [Be- 
ing advance sheets of a second edition, 
relating to the Dcmiinion of Canada.] 

New York, pp. 52-82. 

Refers briefly to the Newark rocks of Nova 
Scotia, p. 56. 

MAfFABLANE, J. (;ite<l on the coal production* 
of the Richmond coal field. Va. (Heinrieh, 

78, J). 268). 

CiU-A on tlio value of the Richmond coal field, 
Va (Ilotchkiss, '«0, pp. 91-92). 
XACKIE, S. J. 186S. 

The aeronauts of the Solenhofen age. 

In Tho (jeologist. vol. 6. pp. 1-8, pi. 1. 

Refers briefly to the f(N>t prints of the Con- 
necticut valley. 
MAOKIE, S. J. 1864. 

Fossil birdH. 

In The ("icologist. vol. 6, 1863, pp. 415-424, 445- 
455, plH. 22-24 ; vol. 7, 1864, pp. 11-24, 50- 
53, pis. 1-4. 

Contains a brief account of the finding of 
fossil footprints in the (}<muecticut valley, 
followed by a "bibliograi)hy of Connecti- 
cut f«M)t])rintH," coin]>il(Ml ]»rincipall3' from 
a similar IIhI by IIitchco(*k in his Ich- 
nology of Xew ICii^rhuid. .\n extract is 
al.so jjiven frsmi Kniiuons's ••.\nierican 
deolo^y" eoneernin^i a fossil bird bono 
from the Newark rocks of North (Jarolina. 
MACJiURE, WILLIAM. 1S09. 

Observations on the gexdojij- of the United 
States, explanatory of a geologi(>al map. 

In Am. Phil. Soc, Trans., vol. 6, 1809, pt. 2, 
pp. 411-428. Republishe<l in same, n. s., 
vol, 1, 1818, pp. 1 91, pis. 1-2; also as a 
separate volume, Philadelphia, 1817, 8vo, 
pp. i-ix, 10-130, pis. 1-2, and map. The 
map (as statwl by Marcou) was repro- 
duced in 1822 by P. (yleavt^land as a fron- 
tispiece of an elementary treatise on miner- 
alogy and geology, 2d ed., Boston, and 
also in 1843, in The (ileologist. 

Portions of the New^ark rocks of New Jersey, 
Connecticut, etc., arc considered in c<m- 
nection with other rocks west of the Ap- 
]>alachians, which are now known to be 
of nuK'h older date, under tho head of 
"Secondary formation," and are so repre- 
.scnled on tho map. 
MACLUItE (— ). (Mted on the age of the coal 
fields of North Carolina (Emmons, '56, p. 
271). 
MACLVKE [W.). Citvd on tho age of the New- 
ark system (Lea, '53, pp. 188, 189. New- 
lK«rry, '88, p. 8. 11. I). Rogers, '44, pp. 248, 
251 . H . n. Rogers, '.'»8. vol. 2. p. 693) . 

Cited on the a^eof tlii^ Richmond coal field, 
Va. (Taylor, '3.-»,p.2!»4). 
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McCara's Rrook, X. S. Trap of (Dawwm, 78, p. 

'M(i). 

M'CLl'KK, WM. 1H22. 

Comparative features of Auicricon ami Euro- 
jiean geolo<r3\ 

In Am. Jour. Soi., vol. 5, i>p. 197-198. 

An extract from a lot tor relating to the ex- 
ItMit and general charact<^r of the trap 
rwks of the Atlantic slope. The former 
conueetion of several of the Newark areas 
hetween the (Jonneeticut and the Rappa- 
hnnnook is sujrgestod. 

M'('LI;KE, >V. Cited «»n the extent of the Dan 
river area, N. C. (Ohnstod, '27, p. 128). 

Cited on the fonuer extent of the Newark 
system (Olmsted, '24, p. 18). 

Cited on the Newark of North Carolina (Ohn- 
sted, '20). 
McClure iron mine, Pa. Analysis of ore from 

(d'lnvillicrs, '^G.p. ir)13). 
MeC'orniick iron mine, near Dlllsburg, Pa. Brief 
a(;count of (l<>azer, '76d). 

Description of (d'lnvilliers, '86, pp. 1.'>11-1512). 

Report oil (Frazer. "77, pp. 214-217,228-229). 
• Mr(JRKATII, AM)RE>V S. 1879. 

Second geological survey of Pennsylvania, 
1876-1878, MM. Second report of pro- 
gress in the laboratory of the survey at 
Harrlsburg. 

Harrisburg, pp. i-xii, 1-4,'J8, and 2 plates. 

Contains an analysis of <H)al from York co., 
Ta. 
JIcC'REATH, ANDREW S. 1881. 

Second geological survey of Pennsylvania, 
1879-1880. M3. Third report of progress 
in th(i laboratory of the survey at Harris- 
burg. 

Tlarvisburg, pp. i-xx, 1-126, map iii pocket. 

Contains analyses of limestones from near 
Dillsburg, York county, Pa. 
aicCREATH, A. S. Analysis of coal from the 
Richmond coal tield, Va. (('lilford, '87, p. 
10). 

Analj'sis of iron ore from Pennsylvania by 
(d'lnvilliens, '86,p.l507). 

Analysis of iron ores (d'lnvilliers, '83, pp. 324, 
325, 331-333, 341). 

Cited on the composition of coal from the 
Richmond coal field, Va. (Chance, '85, p. 
19). 
McdIEE, W. J. 1884. 

Map of the United States, exhibiting the pres- 
ent status of knowledge reflating to the 
areal distribution of geologic groups. 

In U. S. Gcol. Surv., fifth annual report, 1883- 
1884, pi. 2, in pocket at end of volume. 

A compiled map showing areas occupied bj^ 
the Newark system. 
McCJEE, W. J. 1888. 

Thrcefonnationsof the middle Atlantic slope. 

In Am. Jour. Sci. ,3d ser., vol. 35, i)p. 120-143, 
228, 330, 307-388, 448-46G, ]>!. 2, 0-7. Re- 
viewed in Am. frcol., vol. 2, ])]>. 129-131 . 

States that the Potoniac formation rests un- 
conformably on the enxled surface of the 
Newark, pp. 134, 135. 



MeOEHEE, M. 188S. 

Handbook of the State of North Carolina, ex* 

hibiting its resources and industries. 
Raleigh, pp. i-vl, 1-154. 
Contains a brief account of the Deep river 

and Dan river coal fields, pp. 24-25, 75-77, 

82. 

McKAY, A. W. 18M. 

The red sandstone of Nova Sootia. 

British Assoc. Adv. Sci., Rep., No. 35. 

A brief summary of facts and conclusions 
concerning the distribution, lithological 
character, fossils, geological age, etc., of 
the Newark rocks of Nova Scotia, pp. 66- 
67. 

MfKay'shend, \. 8. Rocks of (Gesner, *36, p. 254). 
3IcKnigrht8town, Pb. Sandstone, conglomerate, 

etc., from (C. E. Hall, '78, p. 42) . 
XcLEXAHAN, S. 1868. 

[Observations and remarks on the Deep and 
Dan river coal fields, North Carolina.] 

In report of Professor Emmons, on his geo- 
logical 8ur\'ey of North Carolina (Execu- 
tive document, No. 13). 

Kaleigh, ]8.')2, pp. 168-173. 

Describes briefly some of the local features ot 
the coal fields mentioned, pp. 168-171. 
Madison , N. €. Brief account of coal near (McGe- 
hee, '83,p.76). 

Coal near (Kerr, '75, p. 145). 

Conglomerate near (Emmons, '52, p. 152) . 

Fossil tree-trunks found at (Emmons, '52, p. 
148). 

Section near (Emmons, '56, p. 259). 

Sections with dips and strikes at (Emmons, 
'52. p. 151). 

Thickness of sandstone at (Emmons, *57, p. 
22). 
Madi8on, >\ J. Dip of sandstone near (H. p. 

Rogers, '40, p. 133). 
Madlsonyille, N. J. Dip in shale at (Cook, '82, p. 

30). 
Mafcdalen islands. Mention of Newark rocks in 
(Marcou, '58, pp. 11, 65). 

Possible Trias on (Richardson, '81, p. 8Gr). 
NAHAN, D. H. 1871. 

[Trap rock as a building stone.] 

In an elementary course of civil engineering, 
New York, p. 3. 

Refers to the uses of the trap rock of the 
Palisades of New Jersey, and mentions its 
mineralogical composition (criticized by 
G. P. Merrill, see Merrill, '89, p. 435) . Be- 
fers also to the sandstone of the Newark 
pj). 4-5. 
MAHAX [D. H.]. Cited on the mineralogical com 
position of trap rock ( G. P. Merrill, '80, p 
435). 
Maidenhead coal mine, Va. Account of (Wool 
dridge, '42, pp. 2-3). 

Analysis of coal from (Clemson, '35. Clifford 
'87, p. 30. Macfarlane, '77, 4>. 515. \Vil 
liams, '83,p.82). 

Brief account of (Slacfarlanc, '77, p. 507). 

Depth of (Taylor, '48, p. 49). 

Explosion in (Taylor, '48, p. 49). 
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Xaldeaheail coal ■!■», Ya.— Continurd. 
^'otes on (Taylor, "35. i»|i. 2m. iK.i. 
Thu-km*8fl of coal in {Tavlor. '?5. y. 2f^2*. 

Hakefleld towathip. Pa. JleiMirt ou xh»- gewlitcr 
of (C. K Hail. '81. pp. 49. .'lOi . 

MalTem, Pa. Tra]i dilii-nmr (I^wia. >^5, \k U5i. 

XalTem aqaaiv, X. K. Minfralu iir-ar • Williiniitt. 
'U. p. 265L). 

HammalR, fomill. Krirf account nf. in n'i'i'rt-iii-i- lo 

agr (Emmons. '57b, p. 7Si. 
Discuaidon of (Marsh, '87. p. S44i. 
Froui £gy]>t. rcHlescription of ((Isbom. 'if>t. 
From North Carolina (Emmuni*. '57. pi^. SR-OHt. 
New genus of (Osbom. 'BCa >. 
Sommar^' ennceming (Miller. '7d->i. vul. *2. p. 

Ui). 

Manakiny Ya. 0>al mines nfar ( Fi tutaint-. '>3. p. :i i. 
Fossil plants fit>m (Fontaine. 'fiU. 

Manakla town ferrj, Ya. BtMindary nf N»-wurk 
area near (Heinri«:li. "7?*. p. J.! I .-. 

Manamia, Ya. Brief nroouut of snniKiniii- ijtiar- 
ries at (G. P. Merrill. '89. p. 461 ». 
Qnarries of Newark Ranfli4t«n!i- at «Sii;il<-r. 'M. 
p. 179). 

■aBasaa gap, Ya. ]{<iuiHl:ir.. ••:' yiwsirk near 
(Heinrich. '78, p. C::5.. 

Hanataway, Pa. Contact n)i-t:iniifrMhi>«iii at kI'Ih- 

\illiers, '83, p. 199;. 
Maacheater, Coan. Des(^ri]iti«in of fu^sil lioiirA 
fW>m (Marsh, '89. ]ip. 3:{l-332). 
Description of trap dikes in ]»riiiiiiry riM.'ks 
near (Percival, '42. pi>. 4i>-iiCi. 
Haacheater, N* J. Boundary of First nmuntuiu 

trap near (Cook, '68, p. I81>. 
■aagaaeap, at Blomidon, N. S. (Gesner. ".m, \t. 217) . 
In New Jeraey (Cook, '68. p. 224/. ■ 
In New Jersey, near Clinton {Cimk. *cr.. ]ip. 

7-8. Cook, '68, p. 711). 
In Nova Scotia (Gilpin. '85. p. A). 
NearQnaco head, N. B. (Gesner. '40. ]ip. 17-18). 
Mflahefai, Pa. Boundary of tiie Newark near 
(Fraxer, '80, pp. 13. 37-38. H. D. Koprs. 
'68, vol. 2, p. 668). 
Maaltack meaatala, Goaa. Building nUm*'A near 
(Percival, '42, p. 439). 
Description of elevations near (Terrival, '42, 

p. 440). 
Description of trap ridges near (IVrrival, '42, . 

pp. 389-393). 
Sandstone associated with trap n««ar (Percival, 

'42, p. 440). 
Topographic form of trap rid«:e ending in 
(Percival, '42, p. 307). 

■AXTELL, GIDEON ALGEKNOX. 1}$43. '■ 

[Ontlfto footprints in the Connect ion t valley ' 

sandstone.] 
In Am. Jonr. Sci., vol. 45, i>p. 184-185, 
Contains general ol>servationrt re^jurdint: the j 

fossils mentioned. 

HAHTELL, GIDEOX ALGKRXOX. 1840. 

Description of footmarks and otln-r ini])riiit8 

on a alab of New Ked Handstom*, fnnu 

Tnmers.Falhi, Mass., T'. S., c»lh'<t»'<l by 

Br. James Deane, of Greeutield, r. S. 



MIXTKLL. «ilDCO\ AUJERXOX-Ci.ntinniHl. 
In Loudon (n-fl. S««r.. l^hi.irt..1(iur.. vol. 2. i»|.. 
.>-lO : alMi in I^mdtiu and Kdinhiir^h 
I'hilii. Mas.. 1m:i. vi.l. 2:5. p. 18«. 
AiiaTnKt in Nt-ucv Jahrhu« h. l.<44. p. 24S. 

• livt-* a general d«<MTiptiiin i»f a Hiiiall 8lah of 

Kandntiim- beariu): raindrop inipn>rtaions 

and foi it prints. 
Map. ceoloclcal. of Taaada (.Slwyn aiKl n«w»»on. 

•!. iiiap :ii-4-iiiii]tunyin::). 
Aim] :Mi);u«iit n-^itiUft. iiirludin>! ftartM of the 

I'liiTtd St.iTe.-* iU»}\ ami l.n-an. *i*i(i). 
.>« ah- ijA mil. „ i.. i ini-h iLituan. 'iVi. map No. 

1i. 
«ililii- rii;d fiilds* iif till- I'liit*^! Stateft (Hiteh- 

3iap. aeoloffical. in Conaectlcnt. Adjarcnl ends 
•if .'saltouMall and Totoket mountaiua, 
<.V.nn. 1 Davis and Whittle. '89, j)!. 2). 
of Conm-ititut (P*fn-ival. '42». 

• 'lia;;n.y jnak (Davis and Whittle. '89, i»l. 2). 
K:iniiin;L,Miiii iiiiiiintain. and iu anterior ridge 

(Davis ami Wliittle. V.i, jd.S). 
Kaniiinu'tiin rivi r pip. at Tariffrille (Davis 

and Whitth, KO.pl. :j,. 
Hanain? hilU (W. M. Davis, '89, pi. 4). 
Lameiitatiiin ::nd Hiuhy nioiintains, showing 

trap rill CI s and faultrt (W. M. I>avi» '89 

pi. :;). 

I.auH-ntaiiiin nmuiuain (\V. M. Davis, '89, 
pi. 1). 

Meridi-n diHtri.-t ( W. M. Davis, ■89c, p. 434). 
Newark area, with trap ont4ro]t8 (DaviM and 

Whittle, '89, pi. 1). 
Newark areas (W. M. Davis, '8^ pi. 52). 
New Haven region (J. D. Dana, '71. pp. 46-47). 
Nonh end of Highy mountain (Davis and 

Whittle, '89, pi. 2). 
North end of Lamentation mountain (Davis 

and Whittle, '89, pi. 3). 
North end of Totoket mountain (Davis and 

Wliittle, '89, pi. 2). 
Notch mountain and east ridge of the Hang. 

in^' hills (Davis and Whittle, 89, pi. 2). 
Posterior ridge of Saltonstall mountain (Davis 

and Whittle, '89, pi. 3). 
Itock falls of Aramamit river (Davis and 

WhitUe, '89, pi. 3). 
Region about Kensington (Percival, "22, map). 
Toket and Pond mountains ( W. M. Davis. '88, 

p. 479). 

Trap dikes at WaUingfonl ( W. ^l. Davis. '83, 
p. 309, pi. 11). 

Trap ridges in Wooilbury (W. :M. Davis, '88. 
p. 473). 

Trap ridges near South Britain (W. M. Davis, 
'88, p. 470). 

Soutli end of Lamentation mountain (Davis 
and Whittle, '89, pi. 2). 

Tnjp ridge.-*, after Percival (J. D. Dana. '75, 
pp. 20,418). 

Trai> ridges, main, in the ikleriden-New Brit- 
ain di.striot (W.M. Davis, '89, pi. 5). 

Trap ridgr near Shuttle meadow restTvoir ( W. 
M.Davis, '89, pi. 2). 

Frap ridges of the East Haven region (Hovoy, 
'89. pi. 9). 
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Hap, geolegicBl, of Conne«tlcat Talley (£. Ilitcli- 

cock, ' 18. E, HitchgDck, '23rVol. 6, map op. 

p. 80. E. llitchcuck, '35, pi. 15, iu atlau. 

A. Smith, '32, map op. p. 205). 

After Porcival (J. D. Dana, '91a). 

Showing footprint localities. Scale, 3} miles 

to 1 inch (E. Hitchcock, '58, pi. 2). ' 
Showing Newark area (W. M. Davis, '89, pi. 1). 
Showing outline of Newark area (J. D. Dana, 

'75a, p. 499). 
Trap ridges (J. D. Dana, '75, p. 418). 
Trap ridges in, after Percival (J. D.'Dana, '47, 

p. 391). 
Trap ridges near New Haven.(J. D. Dana, '91) . 
Of G(H)rgia. Refcr£»«e to trap dikes in 

(T. F. Jaim», '76). 
Of Jli«ryland (Tyson, '60). 
Of Massachusetts (E. Hitchcock, '32, map op. 
p. 1. E. Hitchcock, '35, pi. 1 in atlas. 
E.Hitchcock, '41, frontispiece to vol. 
1. E. Hitchcock, '44c). 
Newark area, after Hitchcock ("Walling, 

'78, pi. op. p. 192). 
Lead mines and veins of Hami>8hire 

county (Naah, '27). 
Mount Holyoko and Mount Tom (W. M. 

Davis, 'a3, pp. 305-307, pi. 10). 
Mount Toby (Walling, '78, pi. op. p. 192). 
Scale, 10 miles to 1 inch (C. H. Hitchcock, 

'71). 
Showing direction of the strata (E. Hitch- 
cock, '35, pi. 15 in atlas). 
Showing strikes, dip, axes of elevation, 

etc. (E. Hitchcock, '41, pi. 53). 
Turner's falls (W. M. Davis, '83, pp. 305- 
307, pi. 10). 
Of New Brunswick (Bailey, '65. Bailey, Math- 
ews and Ells, '80, sheets No. 1, NE., 
No. 1, SE., No. 1, SW., accompanying.) 
Grand Manan island (Bailey, '72, op. p. 45). 
Map No. 1, S. "W. geological survey of Can- 
ada, Province of New Brunswick 
(Contains map of Grand Manan island 
andnote on the margin) (Bailey, Math- 
ews and Ells, '80). 
Scale, 25 miles to 1 inch (Dawson, 78, 

map 2d and 3d cd.). 
Showing the location of several small 

Newark areas (Matthew, 'G5a). 
St. John county, showing Newark at 
Quaco Head (Matthew, '63, p. 248). 
Of New Hampshire (C. H. Hitchcock, '77). 
Of New Jersey (Cool;, '05, p. 21. Cm)!;, '63, 
p. 39. Cook, 'C8, ill i>ortfoli(». C()j>lv, 
'79. Cook, '81. Cook, '82. Putnam, 
'866, pp. lie, 150. IT. D. Tlooora, '40. 
Whitfield, 'K5, at end of volume). 
Arlington trap (Darton, '90, p. 57). 
Azoic area, paleozoic formations, £^tc., of 

New Jersey (Cook, '68, iu portfolio). 
Cretaceous formation, etc. (Cook, '68, in 

portfolio). 
Cushetunk and Round monutain.s (Dar- 
ton, '90, p. 63). 
Delaware river region (Darton, '90, pi. 6). 
Flemington, showing trap outcrops (Dar- 
ton, '90, p. 66). 



Map, geoloflca], of New Jersey— Continu 
Lake Passaic, showing trap ridge 

'80, frontispiece). 
Newark area in (Davis and Wood 

396, 407). 
New Germantown trap region 

'90, p. 36). 
Intrusive and extrusive trap she 

ton, '90, pi. 1). 
New Vernon and Longhill tra 

(Darton, '90, p. 34). 
New Vernon trap sheet and 

(Darton, '90, pi. 4). 
Northern part, 8C4ile, 2 miles t 

(Cook and Smock, '74). 
Rocky hill, Ten mile run mour 

(Darton, '90, p. 60). 
Scale, 6 miles to 1 inch (Cool 

IH>cket. Cook, '82, in pocket 
Showing outline of trap ridges a 

ago lines (Nason, '89, pi. op. 
Showing portion of New York- 
area (C(y)k, '86, map.) 
Showing the relations of the ^\ 

traps (Darton, '90, p. 16). 
Snake hill trap (Darton, '90, p. 5i 
Trap sheets near Hoboken (Dart* 

45). 
In New York (Putnam, '86a). 
Long and Staten islands, with the 

of New York (Mather, '43, pi 
New York city and vicinity (B 

tin, '88). 
Rockland county, N. Y. (Darto 

40). 
Trap west of New York (Credne 

13). 
Staten island (Britton, 81, jd. 15. 

'Sfia, p. 123). 
Stony point (J. D. Dana, '80-'81, • 

113). 
Of North America (Hitctu-ock and H 

'67, pp. 408-409). 
Of North Carolina (Anonymous, 'G 

'75. Mitchell, '42. Willis, '8( 

pp. 301-302). 
Chatham county (W. R. Johnson, 

No. 3). 
Coal outcrop at Murchisou (Chai 

48). 
Deep river coal field (Chance, '85, 

00. Einui(Ui8,r>G.i)p.338-342. 

•58.) 
Deep river and Dan river coal fie 

dow and ]>annnn, "GG, p. 404). 

Deep river ininiii<; and trans 
rompauy's coal mines (W. 
sou, '51, map. No. 4). 

Newark area (Chance, '85, pi. op 

Part of ( W. R. Johnson, '51, map ; 

Showing Newark about Wades 
ete. (Mitehel, '20, map op. p. 

Showing out<;rop of <'oal at Evans 

'85. p. 44). 
Showing outcrop of coal near I 

(Chance, '85, p. 27). 
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Hftp, ireologtral, of North ('arolliiA— Coiitiimed. 

Showing outt^n)p <»f coal iioar the Gulf 
(Cniuncc, '85, p. :j8). 

Showing poriition of iroal-bt'aring arcnn 

(Kerr, '79). 

Of Nova Scotia (Dawson, '45. Dawson, '78, 

Istud. Dawson, 78, map 2d and 3a cd. 

Gesuer, '36. Jackson and Alger, '33). 

Miiias basin and (.'olx^qnid bay (Dawson, 
•47, pi. 5). 
Of Pennsylvania (Frazcr, 'J<2, pi. [3). Lesley, 
'8U, op. p. G5G. Li'sley and dlnvilliers 
*85, fnmtisplwe of volunai. Macfur- 
lanc, '77, fn>ntisi>icce. Putnam, '86c, pl- 
op, p. 179. H. D. Ilogt*rt, 58, vol. 2, in 
portfolio). 

Adams county (Lesley and Frazer, '76). 

Chester connty (Frazer, '83, iniKKjket). 

Cornwall iron mines near Lebanon (Les- 
ley and d'Invilliers, '85). 

Cumberhuid county (Lesley, '80). 

Distribution of Newark nw'ks (C. K. Hall, 
'80, pi. oj). p. 442). 

Franklin county (Sanders, '81). 

Fritzislandniine (d'Invilliers. '83, in atlas). 

Indicating drainage, ett*.., in Jurawuc time 
(W. M. DaviM, *8Ba, p. 233). 

Iron mines near Boyertown (d'Invilliers, 
'83, in atlas). 

Iron mines of Cumberland and York coun- 
ties (d'Invilliers, '86, pi. op. p. 1437). 

Iron oredepositsat Cornwall (d'Invilliers, 
86a, p. 874). 

Iron ore mines near Dillsburg (Frazer, 
'76</, pi. 2). 

Lancaster county (Frazer, '80). 

Lehigh and Xorthanipton counties and a 
part of Berks county (d'Invilliers, '83, 
in atlas). 

Mining districts of Chester and Montgom- 
ery counties (H. 1). Rog«*rs, *58, vol. 2, 
op. p. 674). 

Near Philadelphia (C. £. Hall, '81, in 
pocket. C. E. Hall, '81, p. 21 ) . 

Newark rocks (Lesley, '64, op. j). 476). 

Ore deposits in York and Adauis counties 
(Fraz«>r, '70, «>i>. p. 64). 

Pickering creek coppiT and lead mines 
(Lesley, '83, i». 177). 

Portion of Moutgonicry nnd Hucks coun- 
ties (Hall, '81, in pocket). 

Trap diko across southeast Pennsylvania 
(Lewis, '85, pi. op. p. 440) . 

Trap dike nearFlonrtown, Pa. (C. E. Hall, 
♦81, ]>. 23). 

York county (Frazer, '80. Frazer, '85, i>l. 
op. p. 391). 

York and Adams counties (Frazer, '76, 
op. p. 196. Frazer, '77). 

Of Prince Edward island, scale 25 miles to 1 

inch (Dawson, '78, map, 2d and 3d cd. 

Dawson and Harington, '71, frontispiece. 

Ells, '84, accompanying). 
Of South Candina, Chesterfield county (Tuo- 

mey, '48. Lieber, '56, pi. 6). 



Map, 9«ologifa1, of the United Staten. 

(Brewer. '90. C. H. Hitchc^nk, '74, pi. 12. C. 
II. Hitchcoitk. '86. Hitchcock and Blake, 
'74. Macfarlane, '79, pi. op. }». 216. Mc- 
Gee,'84. Marcou, '55. Marcou, '58, front- 
ispiece. Marcoti, '58, frontispiece. Mar- 
cou, '58, pi. 9. H. D. Kogers, '56, pi. 8). 

Of the United States and the British provinces 
(Marc<Mi, '53, on map in vol. 2. Marcou, 
'55a). 

Of theUnitetl States, Canada, etc. (Lyell, '45, 
vol. 2, pi. 2. Bra<lley, '75). 

Of ihv. Unitwl States, eastern part of (Cleave- 
Isuid. '22, frontispi(H>e. Le Conte, '82, p. 
289. Maclure>, '09). 

Of Virginia (Hotchkiss, '76, op. p. 46. Hotch- 
kiss, '80. Kogers, '84). 
Black heath coal mines (Clifford, '87, pi. 

4). 
Deep run coal mine (Clifford, '87, pi. 5). 
Eastern part- of, showing distribution of 

Mesozni(>, r4M-ks (Heinrich,*78, pi. 5). 
Midlothian coal mine (Heiurich, '76, iiLS). 
Pieilmont.coal fields (Daddowand Banuan, 

'66, p. 385). 
The Kichmond c.<ml field (Clifford, '87, pL 

1). 
The western part of (Benton, '86, pi. op. 
p. 261). 
Of the world (Prestwich, '86, vol. 1, pi. 1). 
Showing Newark area (E. Hitchcock, '56). 
Geological sketi'h, of the United States (Fos- 
ter, '69, pi. op. p. 273. Lyell, '45, pi. op. p. 
75 in New York edition. Macfarlane, '77, 
pi. op. p, 3. Ste«»l, '74, frontispiece). 

Of coal fields of t he United States. Indicates 
the posilitm of the Kichmond, Deep river, 
and Dan river coal fields (Macfarlant', '77, 
pi. op. p. 626). 

Newark area in the United States (Chance, 
'Ki, pi. op. p. 66). 

Marble hall, Pa. Trap dike near (C. E. Hall, '81, 
p. 75. Lewis, '85, p. 441. H. D. Kogers, 
'58, vol.1, p. 214). 

March's mill, Pa. Dip of conglomerate at (d'In- 
villiers, 'H'\ p. 202). 

Strike and dip (d'Invilliers, '83, p. 21.3). 

MARCOU, JULES. 1849. 

Note sur lo houillo du cont«'; d(» Chesterfield, 
prt^s de Kichmond (fitat de Virginie). 

In Dull. Soc. Gcol. dc France, 2d ser., vol. 6, 
1848-1849, pp 572-575. 

Reviews previous determination of the geo- 
logical position of the Kichmond voa\ field, 
and proiM)8es a new correlation based ou 
additional evidence furnishetl by fo.ssil 
]dnnts and fishes. 

MARCOU, JULES. 1S63. 

A geologu'al map of the United States and of 
the British provinces in North America ; 
with an explanatory text, geological sec- 
tions, and plates of the fossils which 
characterize the formations. 
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MARCOU, JULES-ContinnMl. 

BoHton. [vol. 1], pp. i -viii, 1-92, pis. 1-8; [vol. 
2], a ;;eulo;;ical niap of the United States, 
etc. 

For referenccH to later editiooH of the geolog- 
ical map H(>e Bulletin Xo. 7, 1884, of the 
TJ. S. Geological Survey. 

Reviewwl in Am. Jour. Scl., 2d ger., vol. 17, 
pp. 109-206; hyW. P. Blake, ibid., vol. 22, 
pp. 38:J-3«8; by H. Agassiz, ibid., vol. 27, 
pp. 134- nn. 

Contains a lint of HynonyniH of the Xcw(irk 
S3'Rtcni and given a brief account of the 
formation. A few characteristic fossiln 
are tignre<l, pp. .19-44, pis. 6-7. 

Refers the Kichniond arAi to the Trias, and 
the Newark ro4;ks of North Carolina to 
the New 1Uh\ sandstone. 
MIRCOU, JCLEK. 1865. 

Resume explicatif d'unecart« g6ologique dea 
£tats-Unis et deH prnvinces auglaises do 
rAm6riqne du Nord avec uu profil g^o- 
logi(iue allant de la vallee dn Mississippi 
aux c6tes du Pacififpie vA une planche de 
fossiles. 

In Bull. Soc. (iC'ol. de France, 2d ser., vol. 12, 
pp. 8ia-93«, pi. 21, and map. 

Contains a general sketch of the characteris- 
tics, diHtribiitioii, and stratigraphical re- 
lations of the Jura and Trias formations 
in North America. Discussion of the age 
of the Newark syMteni. 
MARCOU, JULES. 1865b. 

Ueber die Geologic Vereinigton Staaten und 
der englischen provinzcn von Nord- 
amerika. 

In Petcnnann's Mitth.. vol. 1, 1855, pp. 149-159, 
ai^d map 15. 

Brief account of theextentand characteristics 
of the Newark system of North America. 

MARCOU, JULEK. 1858. 

Geology of North America, witli two reports 
on the prairies of Arkansas and Texas, 
the Ilocky uioniit-iiins of New Mexico, and 
the Sier ra Nevada of California. 

Zuriclj,4to, i»p. i-viii, 1-144, 1-8, jds. 1-9, and 
a geological nia]>'of the ITuitod States. 

(yontaius many statenK'uts concerning the 
geological ])Osition of the Newark system. • 

MARCOU, JULES. 1859. 

Reply to the criticisms of James J). Dana, 
including Dana's two articles, with a letter 
of Louis Agassiz. 

Zurich, pp. 1-40. 

A reply to certain criticisms in reference to 
Jules Marcou's observatioiia on the ge- 
ology of North America. Several reviews 
of Marcou's writings are reprinted. 

MARCOU, JULES. 1875. 

Explication d'une Hccond<^ edition de la carte 
g6ologiqne de la terre. 

Zurich, 4to, pp. 1-222. pi. 1. 

Contains a short sketch of general geology, in 
which brief refen'uces are mad(; to the 
"Trias" and "Jura" of North America, 
pp. 43-55; and an account of the g<'ology 



MARTOr, JULES— Continned. 

of North America in which brief notic 
are given of the writings of various j 
ologists. On the small map at the end 
the volome areas are indicated which 
occupied by the '• Trias'* and "Dy 
combined. 
MARCOU, JULES. li 

American geological claasifloation and nor 
clature. 

Cambridge, Mass., pp. 1-75. 

Refers briefl j- to the rocks of the Newark, 
tem, pp. 31-32, 73. 
MARCOU, JULES. 1 

The Triassic flora of Richmond, Va. 

In Am. Geol., vol, 5, pp. 160-174. 

A review of ** Contribution to the knovrl 
of the older Mesozoic flora of Virgii 
by W. M . Fontaine ; ' ' Sur la presence • 
le gr^s bigarr6, des Vosgos, de PAor 
chides rhombifolius, Fontaine" par 2 
Zeiller; "Die Lunzen - ( Lettenkolil< 
Flora in den "older Mesozoio beds oi 
coal fleld of eastern Virginia," by D. S 
and "Fossil fishes and fossil plants o 
Triassic rocks of New Jersey and 
Connecticut valley." by J. S. NevrlM 
MARCOU, J. Cited on the age of the Ne^ 
system (Dewey, '57. Jones, '62, p- 
Lea, '58. Newberrj-, '88, p. 9. Zeillei 
p. 698). 

Richmond coal field, Virginia (Hull, '8 
460). 
MARCOU, J. CiUnl on extent of the Tri 
rocks in America (Archiac. '60, ]*p- 
638). 

(Jeological map of North America (!M» 
'59, pp. 26-30). 

Newark flora (Marcou, '90). 

K(>production of geological map of tho "* 
by (Prestwich, '86, vol. 1, pi. 1). 

Review of geology of North Ameri*' 
(Agassiz, '59. J. 1). Dana, '59). 
MargaretTllle, N, S. Coi>per at (How, '69, 1 

Willimott, '84, p. 20, L. ? 25, 26 L.). 
Margerum*N, S., quarry near Princeton, N. J* 

scriptiou of (Cook, '81, p. 5.')). 
Maria furnace. Pa. Iron ore near (11. D. K^ 
'58, vol. 2, p. 690). 

Trap dikes near (H. D. Rogers, '58, vol - 
690). 
Mariner*R harbor, Staten island. Newaric 

croj) near (HoUick, '89). 
Marlon, fi. J. Trap rock at (Ward, '79, p. 1- 

Marion, Pa. Boundaries of the Newark in i 
Hall, '81, pp. a3-84). 

Marlboro, Conn. Description of traj) <liK<^ 
primary rocks near (Porcival, '42, 
423-424). 

Marls In North Carolina. (Kerr, '7.'», p, 187)- 
MARSII, DEXTER. t. 

[iju the discovery of footprints in th« ^ 

stone of the Cimnecticut valley.] 
In Am. Jour. Sci., 2t\ sor., vol. 6, pi>. 272— 
Describes tlie finding of footprintj^ at ho"* 
lo<^alitie8 in the Connecticut valley- 
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ITE R. Cited on the discovery of fos- 
•otprinls in tlio Connectiont valley 
litclu'ock, '58, p. 8). 

Footpriiitrt discovered by (D«*ane, 
). 212-214. E. HitcbMKli, '56a, p. 186). 
) to 8]K.>ciiuens of footpriutrt in the 
etof (B. Hitcbcook, '48). 

to in connoctioB with foHt»il foot- 
4 (Macfarlane, '79, p.6:j). 

1863. 
) of uiinerui localitien in New Unum- 

Nova Scotia, and Newfoundland, 
our. Sci., 2d ser., vol. 35. pp. 210-218. 
many Newark localities. 

1H67. 
:ion8 to the mineralogy' of Nova Sco- 
"fo. 1, Lederite identical with gmeli- 

our. Sci., 2d ser., vol. 44, p. 362-367. 
} in the Newark are mentioned. 
:. 1877. 

tduction and HucccHHicm of vertebrate 
1 America. 

A.8SOC. Adv. Sci., rro<'.„ vol. 26, 1878, 
l-258,pl.op.p>211. 

a general summary' of what is known 
irning the reptilian life of the New- 
ystem, pp. 218-220. 
5. 1887a. 

1 Jurassic mammals. 
Four. Sci., 3d ser., vol. 33, pp. 327-348, 
-10. 

bed in Greol. Mag., n. s., vol. 4, decade 
7, pp. 241-247, 289-299, pis. 6-9. 
I all known Triassic and Jurassic 
mals for America, and describes scv- 
icw genera aud species. 
), 1880. 

■ new .^Vmericau Dinosauria. 
four. Sci., 3d ser., vol. 37, pp. 331-336. 
brief descriptions t>f Dinosaurian 
ins from the Conutrticut vallcj'. 
-. (yitcd in reference to I'ossilu of the 
iirk system (Xcwberi-y, '88). 
Morniolucoides articulutus (Scudder, 
). 218). ,^ 

I chcaracter of the footi>rint.s of the 
lecticut valley (Hull, '87, p. 86). 
\ on footprints collectetl by AVincbell, 
).186). 

^Boundaries of the Newark in (C. E. 
, '81, pp. 74-75). 

ners, N. J. Copper oros near (Cook, 

). 079). 

lude at (Cook, '82, p. 26). 

•(Cook, '68, p. 199). 

1 near (Cook, '68, j). 190). 

Pa. Trap dike near (Lewis, '85, i>p. 
146). 

irry, Montague, Mass. Eos.sil foot- 
ts at (E. Hitchcock, '58, pp. 49etseq.). 

,T. F. 1890. 

traps of Nova Scotia, with n«tes on 
r intrusives of Pictou and Antigonish 
itios, N. S. 
Gool., vol. 5, pp. 140-145. 



MABSTEB8, V. F.-Contiaued. 

Describes North monntain and capt) Blomi- 
don, N. S. Suggests that the trap rocks 
there exiiosed were formed by a subma- 
rine eruption. Compares the trap with 
similar rocks in the Connecticut valley, 
and describes its microscopical characters. 
De.8cril)es trap dikes outside of the New- 
ark area in eastern Nova Scotia. 
MarNters movntain, N. 8. Character of, and height 

of (Marsters, '90). 
Marl haw Vineyard. Newark debris in Tertiary 

rocks of (Shalcr, '85a, p. 21). 
MartlalN rore, X. S. Description of ((jesner, '36, 

pp. 192-194). 

MARTIX, B. N. 1870. 

[Kemarks on the metamorphio origin of the 

trap rock forming the Palisades of the 

Hudson.] 

In New York Lye. Nat. Hist., Proc., vol. 1, 

1870-71, pp. 132-133. 
Desc'ribes personal observations on tliQ strati- 
fication and lithology of the rocks of the 
Palisades, which tend to support the mota- 
morphic origin of the trap of that ridge 
as suggested by "Wurtz. 
MARTIN, D. 8. 1870. 

[Celadonite (?) from the trap rock of "Wee- 

hawken, N. J.] 
In New York Lye. Nat. Hist., Proc, vol. 1, 

1870-'71,'pp. 130-131. 
Mentions the discovery of the mineral re- 
ferred to. 

MARTIN, DANIKL S. 1876. 

On tlie rocks of New York island and their 
relation to the geology of tlie Middle 
states. 

In Livci-pool Geol. Soc., Proc, vol. 3, pp. 118- 
120. 

Describi^H t lie belt of gneiss passing through 
New York, Trenton, Philadelphia, etc., 
and shows tbat it divides the earlier from 
the latter Mesozoic beds. The opposite 
dips of the beds on the sidet) of this axis 
are noted. 

MARTIN, D. 8. 1888. 

[Rem{u*k on the Newark system in New Jer- 
sey.] 

In New York Acad. Sci., Trans., vol. 2, 1882- 
'83, p. 120. 

Kefers to a possible origin of tlie arkose near 
Hoboken, N. J., and states that the New- 
ark rocks of New Jersey and of the Con- 
necticut valley were probably united at 
the time of their deposition. 

MARTIN, D. S. 1885. 

[Remarks on the former connection of the 
Newark anuis of New Jersey and of tlie 
Connecticut valley.] 

In New York Acad. Sci., Trans., vol. 5, 1885- 
'80, pp. 19-20. 

llefers to the mineralogical character of the 

"tide- water gneiss" separating the two 

Newark areas refcrre<l to, and expresses 

the opinion tliat these areas were united 

;vt tUj tiiuj of their deposition. 
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w York elty nnil rloin- 
nnp Acoompmnled by % 



w YorV- Virgin la ■ 
phlot ao(wiu|>aii)-lDB it gives a, britf ac- 

183, 193). 
Minerals of (Oeennr, '»«, pp. 103, 193). 
Mirt]Dsd<Kk,N.J. AnsljaltiortTaprniDKOook, 

■68, p. 210). 
Continnation of ruliaodo trap ridge at {I>. S. 

Martiu, '68, p. 0). 
■Itoi-riptioii of the geology near (W. M. Db- 

i-K'eS. PP.2'«-27T), 



lial4U 



<t (Dw- 



lllpinaandalonoat (Cn-ik, '82, p. 29). 

Dip la nhBleattCook, 'Tft, P- 30). 

Dip near (Cook. 'B8, p. 196). 

Induratod abalBnear (Dartun. '90. p. 3ft). 

Orifilnof improck near (Darion, '88, p. IM). 

flection of trap and sandHtone at (W. U. Ua- 



20,202-205). 

Trap dike near (Cook, ' 

Trap rock at (Cook, '88 

■itlna head, 11. B. (Bal1< 



Lignite at i 
Lignite of 



ir (Cook, '«», pp. 



, pp. 51 



Mathews and ] 

if (Gesner, "10, pp. 22-23). 

»WBOU, '78, p. 98). 

lailey, Matbeirs and Ells. '8 



Minerals of (Gasner, '40, p. 22). 

Pwltion of (Itailoy, Mathows and KUs, '80, 

iimpNij. SE.. aceompanying). 
Kookaof <Balley Mathews and Ii3U, '80. 21I>. 

GesB8r,'40,'ii.231 
Trapof (Oeiner,'M,p.22). 
ll«rll»«rm«, M. J. Boundary uf S.«onrt niouu- 

tain (rap at (Cook, '08, p. 183). 
]SiiildingBt™eii,wr((;w,k.'flS,p, 508). 
Copper ores near (Cook, '68, p. B78). 
Description of qnarries at (Cook, '81, pp. 51- 



55). 
Dip in aandatone i 



. (Cook, 'I 



EiwptionaUlIpufar(N)son, '80, p. 18). 




FlaHslDi,PaMt™k,'i».p.521). 




Limestone near (Cook, '68, p. 214. Cook 
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p. 421. 
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pp. 28. 27). 




(JuacrieS at (Cook, 'JB, p. 20. Cook, '81 
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SandBlons qnarriBS near (Slialer, '84, pp 


MS. 


144). 




Thiekneaa of atraU at (Cook, '68, p. 2011. 




Trap boundary at (Cook, '08, p, 189). 




VeBitnlar trap neat (Darton, W, p. 28). 
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rich 

Brief dtaniptlcm of the Newark ijilem 

{Ducatel, '37. H. I>. Bogera, '58, vol. 

pp. 759-;6S. Tj-BOH, ■(!(], )..41|. 
Itrirfinc'iitli'niir sandstone and conglomfi 

ill iTajlur, aja, p. 3M). 
Brief reference 1o tonglomerate in (DncM 

■40), 
Building elone in (Tywn, 60, appendli. 

General dips (J. D. Dana, ^75, p. 419). 
I-inKBlLine (I'olaninc marble! In (Slialer. '» 

in pl.Jll] 
T.iHtorralliiiuil atalions on tbe JoniKlc. 

Triassio formations iu (Uhler, ■79, pp_ 

177). 
Qnarries of limeatone in (Shalcr, "B*, p. 
Quarries of sandslone in {Shaler, '84, p. 
lasaadiiMtta. Aoeonnl of fossil plsjitn froi -i 

Hitchcoek, '4:16, pp. 295-286). 

of Ihe Newark in (A. Smith, U 



21 B). 



Adilitl 



ilngafaeail froUK 



'45, vol. 1, pp. 253-855). 
Brief account of fioologj of Ham^:* 

county iNnab, '27, pp, 24B-247). 
Knef aceuiint of moDnts Tom and H»-3 

<E Blkh™ck,'l«,pp. 105, 108). 
Brief accoont of Kewark ayatem iu (^ 

Eitflhcock, '71. Lyell, 'H). 

auilMulyukn (E. Bilcbinck, '43, p. 1_ - 
Brief account of trap rooka In (]?orter. ' - 
Brief description of the trap and tra^^ 

glomcratoof <B, Hilchcock, 'iie, pp 
fcriof.liBCQBsionflf Newark rockn of. irm. 

necllon with other localities (W. B, 

Brief reference to the north end of Nex ' 
a,VBtomin(0 H.BiHrlicoek, '77«, p- 

Uriof Tcniarks an fosisil footprlnta fooV 
Sorthampinn <E. Hitchcock, '45(). 

ClinmtteraurtraodoofformBtionofthe::^ 

CoHectlDg Ibssil fiah at Sunderland (Sllli-I 



'2111). 



id illus 



n of Newark ft 



Description anil lUuatrations of foot^J 
from Tumer-i falls (Deane, '56). 

Description of tbo Deerfleld dike (Enie>> 
'82). 

Deacription of fire new apecica of roaalL 
prints from |E. Hitchcock, '43ii). 

Dl^eription of fontprinta from (E. Hitcli c 
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uichnsetts— Coutiniieil . 

[)escriptioii of footprintH of Tartodaetyhu ex- 

patistii from (C. II. Hitchcock, '66). 
[)e8cription of foftsil fisliea from (\V. C. Re<l- 

fieW/41). 
Description of foHsil footprintH from Tarncnj 

falls ill (Deaiio, '45. Dearn*. '47). 
Description of a fossil shell from lu-ar iiioiiiit 

Tom (E. Hitchcock, jr., Tie). 
Description of Qigandiinti fnim Turners falls 

(E.Hitchcock, '56a). 
Description of Mormoltteoides artieulahuf fnim 

(Scudder, '84). 
Description of sections across the (;onne<;ti- 

cnt -valley in (E. Hitchcock, '55). 
Description of tracks of a qnwlrniMMl from 

Turners falls (Doane, '48). 
Description of trap ridges in (E. Hitchcock, 

'35, lyp. 408-410). 
Description of trap tuff <m the east side of 

monnt Tom (E. Hitchcock, '24, pp. 245- 

247). 
Description of two new si)ecie8 of footprints 

from South Hailloy (E. Ilitthc^k, '47). 
Detailed account of fossil insect lar\'a from 

(Scudder, '68, pp. 218-220). 
Discussion and description of footprints from 

(E. Hitchcock, '36). 
Discussion of the origin of so-cal1e<l tadpole 

nests from (Shepard, '67). 
Distribution of sandstone and trai) in (Perci- 

val, '42, p. 303). 
Final reijort on the geology of (E. Hitchcock, 

'41). 
Fossil footprints from (Man tell, '46). 
General account of the Newark in (E. Hitch- 

cock/32). 
Creneral description of fossil footprints found 

at Turners falls (Dcane, '44. Deane, '50). 
General dips of Newark rocks in (J. D. Dana, 

•75, p. 419). 
Geological map of (E. Hitchcock, '44«). 
Geological map of ^lart of (E. Hitchcock, '18, 

map). 
Geology of the Connecticut valley (E. Hitch- 

cock/23). 
Geology of Hampshire county (Emerson, '87, 

pp. 18-20). 
List of fossil fishes from (Do Kay, '42). 
List of railroad stations on the Newark in 

(Macfarlane, '79, pp. 61-64). 
List of specimens from the Newark system in 

the State cabinet (E. Hitchcock, '59). 
Note on footprints found in (Silliman and 

Dana, '47). 
Note on sandstone beneath trap at mount Hol- 

yoke (E. Hitchcock, '28, p. 18). 
Observations on the trap ridges of (W. M. 

Davis, '82). 
Occoirence of native copper at AVhately (E. 

Hitchcock, 44b). 
Organic remains from the Newark rocks of 

(R Hitchcock, '35, p. 234-243). 
Origin of conglomerate in (Emerson, '91^. 
Origin of the trap sheets of (Rice, '86). 



MassachasettH— Con tinutxl . 

Remarks on fossil fish from (Emmons, '57, p. 

142). 
Remarks on fossil fishes from (Harlan, '34, p. 

92-94). 
Report on footprints from (Rogers, Vanuxem, 

Taylor, Emmons, and Conrad, '41). 
Report on geology of (E. Hitchcock, *35). 
Stiuly of stratigraphy near mount Toby 

(Walling, '78). 
Ma Ksarhu setts tections, across the Connecticut 

valley (E. Hitchcock, '18, map. E. Hitch- 
cock, '24a. E. Hitchcock, '35, pi. 17 in atlas. 

E. Hitchcock, '35, pi. 18, in atlas. E. Hitch- 

cock, '41, pi. 54. E. Hitchcock, '41, pi. 55. 

E. Hitchcock, '58, pp. 9, 10, pis. 2, 3). 
Catskill mountains to the Atlantic, passing 

through m(mnt Holyoke (Eaton,'18, pi. op. 

p. 7). 
Deerfield mountains. In illustration of esti- 
mate of thickness of the Newark system 

(E. Hitchcock, '35, p. 224). 
Greenfield and Turners falls, near (Emmons 

'57, pp. 5,6). 
Mettawampe (E. Hitchcock, '58, pi. 3). 
Mettawampe through (Walling, '78, pi. op. p. 

192). 
Montague and Gill, between (E. Hitchcock, 

'41, p. 654). 
Montague and Gill, between, figure showing 

(E. Hitchcock, '35, p. 416). 
Mount Toby, across, from east to west (E. 

Hitchcock, '41 , pi . 54. Walling, '78, pi. op. 

p. 192). 
Mount Toby and Deerfield, to illustrate an 

estimate of thickness (E. Hitchcock, '35, 

p. 224). 
Mount Tom (E. Hitchcock, '47a, p. 200. E. 
Hitchcock, '58, pi. 3). 

After E. Hitchcock (W. M. Davis, '83, p. 
281, pi. 9). 

Showing junction of trap and sandstone 
(E. Hitchcock, '35, p. 421, E. Hitchcock, 
'41, p. 656). 

Showing trap and sandstone (W. M. Davis, 
•83, pp. 305-,307, pi. 10). 

Through (Walling, '78, pi. op. p. 192). 

To Wallingford, Conn. (W. M. Davis, '83, 
305-307, pi. 10). 
NorUi Sugar Loaf mountain (Walling, '78, pi. 

op. p. 192). 
Norwottuck, across tlic Connecticut valley 

(E. Hitchcock, '58, pi. 3). 
Norwottock, through ( Walling, '78, pi. op. p. 

192). 
Sunderland, by E. Hitchcock (Brougniartand 

Silliman, '22). 
See also Connecticut valley. 
Turners Falls, across the Connecticut valley 
at (E. Hitchcock, 58, pi. 3). 

Across the Comiecticut valley at. After 
E. Hitchcock (W. M. Davis, '83, p. 
280, pl.9). 

Near, brief reference to (E. Hitchcock, 
35, p. 221). 
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MassachuiiettH HectionH— Continiufl. 

Showing junction of trap and 8aml«ton«5 

(W. M. Da\n8, '83, pp. 30&-307, pi. 10). 

Thnm;:h (Wallin;;, 78, pi. op. j). 192). 

We8t Springfield, showing trap and Handntonc 

(y. M. DaviH, '83, i»p 305-307, pi. 10). 

MATHER, W. W. 1884. 

[New locality for fossil flsh in th« ('onu«'<ticnt 

valley,] 
In NeiU'S Jahrbiicii, 1834, pp. 531-532. 
Describes a now locality for fosrtil HhIi 20 
miles from New Haven, Conn., whei-e th« 
geological relations are the same as at 
Sunderland and Middlesex. 

MATHER, W. W. 1H8H. 

Report of AV. "W. Mather, geologist of the first 
geological district of the state of N[eM'] 
Yfork]. 

In second annual repirt of t lie geological sur- 
vey of New York. 

Albany, pp. 121-183. 

Contains a brief reference to the trap rocks 
hear Tompkinsville, Staten island, N. Y., 
p. 140. 

MATHER, W. W. 1830. 

Thml annual report of AV. "NV. Mather, gi'olo- 
gist of the first geological district of the 
state of New York. 

In third annual report of tho gex)logi(^aI sur- 
vey of New York. 

Albany, pp. 69-134. 

Contains an account of the sandstone and 
associated trap of Richmond and Rockland 
counties, N. Y., pp. 110-117, 122-127, 132. i 

MATHER, IVILLIAN W. 184:{. 

Natural History of New York, Part iv. Geol- 
ogj', Part I. Containing tho g(M)logy of 
the first geological district. 
Albany, 4to, pp. i-xxxvii, 1-655, pl». 1-46. 

l*age. 
Succession of rocks iu the first dis- 
trict '> 

Traj) rocks of Richmond and Rock- 
land counties 278-283 

Extent of the traj) rocks of Rich- 
mond and Rockland counties. 278-282 
Origin of trap rocks of Richmond 

and Rockland counties 278-282 

Sandstone conglomerate and shales of 
Richmond and Rockland coun- 
ties 285-204 

Red and gray conglomerate 28(J-287 

Red sandstone or freestone 287 

Red marl 288 

Compact gray limestone 288 

Red comglonierate limestone 28H-289 

Considerations on tho origin of 

this formation 289-203 

Condition under which the rocks 

were deposittnl 280-293 

Geological ago of the Red sand- 
stone 293-294 

Table of dips and strikes in Rocklniid 

county ()l(»-(»17 

Table of joints and vt'in« (Riclinunul 

county) 025 



MATHER, H'lLLlAM W.— Continued. Page. 

Summary in reference to the age of 
the rocks of Richmond and Rock- 

« land c<nintios 627 

MATHER, WILLIAM W. 1S45. 

On the physical geology of the United States 
east of the Itocky mountains and on Bome 
of the causes afiectiug the sedimentary 
formations of the earth. 

In Am. Jour. Sci., vol. 49, pp. 1-20, 284-301. 

Brief statement of hypothesis concerning the 
UKMle of formation of the Newark sand- 
stone along the Huds<m river, p. 14. 
MATHER, W. W. Cit<Ml on the age of the New- 
ark system (H. D. Rogers, *44, p. 250. 

('ite<l on the cause of the tilting of tho New- 
ark (W. M. Davw, '83, p. 303). 

( 'ite<l on tho conglomerate of Rockland county, 
N. Y. (Lea, '53, p. 190). 

(Jito4l on the mode of formation of the New- 
ark system (Lea, '53, pp. 191-192). 

('ite<lontho Newark rocks on Staten island 
(Hollick, '89). 

Cited on trap dikes under the Palisade*, N. 
Y. (W. M. Davi.s, '83, p. 292). 

Notice of work by (Miller, '79-'81, vol. 2, p. 
U6). 
MATTHEW, «. F. 186«. 

Observations on tho geology of St. John 
county, New Brunswick. 

In Canadian Nat., vol. 8, pp. 241-250. 

Contains a small map showing Newark rocks 
at Quaco Head, p. 248. 

Notices briefly tho unconformity uf the New- 
ark ueiir Gardner's creek with the uj*- 
turncd (Carboniferous ro<;ks beneath, )»p. 
250, 258. Appended is a noto by J. "NV. 
Duwson on fossil plants. 
MATTHEW, fiEO. F. 1865. 

[ Iltiport on the] New Red sandst<mo or Trias 
[of Now Brunswick]. 

In observations on the g*'ology of southern 
New Brunswick, made principally during 
the sumuuir of 1864 by Prof. L. W. Bsiiioy, 
Messrs, Geo. F. Matthew, and C. P. Hartt, 
pn^pared and arranged, with a geological 
map, by L. W. Bailey, pp. 123-125, 129. 
and map. 

Some errors in reference to the age of certain 
rocks made by Abraham Gresner, in re- 
ports <m the geological survey of Now 
Brunswick, from 1839-1841, are pointed 
out. The localities of Newark rocks are 
describe*! in detail, together with «ie- 
scri)>ti(>ns of lithological characters, dip, 
trap intrusions, etc., pp. 123-125. On p. 
129 is a table giving a "classification of 
the sediments of southern Now Bruns- 
wick on physical grounds." 
MATTHEW, G. F. ISGte. 

On the Azoic and Pah^ozoic rocks of south- 
ern New Brunswick. 

In London, Geol. Soc., Quart. Jour., vol. 21, 

])p. 422-433, and map. 
The map accompjinying this pai>er shows the 
l«>fation of several Newark areas along the 
buuthca»t shore of Xcw Brunswick. 
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0. F. 18i«. 
ri tbo Rlate fonnatifm of tbo nortbeni 

of Charlotte connty, Kew Bnins- 
, with asiinimaiy of geolo^jicalobniT- 
us in the Houtlieastcm part of thf" 
county. 

gical Hiirvey of rsnada. Itt^xtrt «»f 
x»»8 for 1876-*77. 
, 1878, pp. 321-350. 

paragraph on p. 3X9 refrrn tti t]i«* n- 
i of the UpiKT Silurian ami !.'i*wMik 

of (rranil Manan itilantl. X. R. 

[J. F. IHSO. 

»u the geology (jf Anitbern New 
»wi<'k, embracing the counties of 
otte, Snnbury, QneeuH, Kingn, St. 
and Albert, 
y, Matt liew, ami Ella, 1880. 

•5. F. (,'ite«l on overflow trHji HlM-ets 
•and Manan islamUW. M. Davin. 'H.J. 
). 

:ra]> dikoH on Grand Manan inland. 
(W. M. Davis, '83, p. 291). 
work done by, in 'Sew Brnndwirk 
r, '79-'81, vol. 2, p. 156). 

ap dikes at (lA^sley, '85, p. Ixiv. 

.LIAM. 1SS7. 

on tb«' ant]ira<'itr of Kuropt- and 
ica. 

onr. Sci., vol. 12, pp. 75-83. 
the supposed absence) of coal in tl-.e 
rk system. 

N, J. Course of trap rid;:e near 
, '82, i)p. 54-55). 

>n of trap hill neju: (Cook. '6S, pp. 
}6). 

;»er mine, X. J. Description of (II. 
gers, '40, pp. 163-164). 
ore, Pa. Descrijition of Iraj) dike 

Frazer, '80, p. 30). 

e, Pa. Description of trap dikes 
C. E. Hall, '81, pp. 19-20, 84). 

rom (C. E. Hall, '78, p. 45). 

to trap dikes near (C. E. Hall. '81, 
Lewis, '85, pp. 4.'i9-441). 
imi near, to near mount Holly (Fra- 
7, pp. 2t4-277, pi. op. p. 274). 
is near (C. E. Hall, '81, p. 19-20. 
, '85, p. 443). 
9, Character of trap rock quarried 

P. Merrill, 84, p. 24). 

f. J. Description of (Cook, '82, p. 

p in \ew Jersey. Jirief ac^-<)unt of 
ler, '70). 

J. Boundary of the Xewark n<«ir 
. Kogers, '40, p. 118). 

1. Ash bed near, popular acc(»nnt 
. M. Davis, '91). 

nnt of trap near (K. Hitclico<'k, '2.3, 

p. 49). 

compositions of tra]> rock from n<>ar 

«, 75). 

ryof, view of (Davis and Wliittl»% 

5). 
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Meridea. Cobb.— Continue*!. 

l>escription of an ash IwmI near iW. M. I hi vis, 

•896). 
I Nnu'riptiim of giM>logy iit-ar (W. M. Davis, 

•83. pp. 265-266). 
DeM<>ription of quarry near (Davis and Whit- 
tle. *S9. pp. 112-113). 
I>eflM ription of trap ridpes near (Pen-ival, '42, 

p. 371). 
Diagraiu mIiow in;: Ki-^do^iiral stnictuni near 

(\V. M. Davis, >-9. pi. 2). 
IHsrussiiin of the ori;;in nf topographie fea- 
tures near (W. M. Davis. •89r). 
Kxiiirsion lo tin- Hanging hills of (J. D. 
* Dana, "70). 
Kxtriisivo character of the Hanging hills near 

(W. M. Davis. V_'a. pp. 122-12:{). 
Faults ni'ar (W. M. Davi.s. tHih, p. 29). 
Filling of lissures in tntp (W. M. Davis. '90). 
Maji of trap ridgis and faults near (W. M. 

Davis. 89c. i». 424). 
Mines near (('. H. S, Davis. ^O). 
Xotice of a iM'd of volcanic asli near (Chapin, 

'89). 
Overflow tnip sheets near (W. M. Davis, '88 

p. 464). 
Kefen-ncf to exposure in quarry near (Davis 

and Whittle, '89, p. 121). 
Kefen'ncr to the. ori;iin «»!' tin* trap sheets nt»ar 

(Xa-*on. 'SOa, p. 6C). 
Scenerj- near (Chapin. 'S7). 
S<«ction in (W. M. D:ivi<. '«:$. pp. :{(>5-.307. pi. 

10). 
S<H'tion in «iuarry near (W. M, Davis. "89, pi. 

5). 
Sketch map of Hanging hills in ( W. M. Davis, 

'83. pp. 305-307, \t\. 10). 
Sketch of the geology of (C. H. S. Davis. 70). 
Spci'ial a<*count of quarries at (l>avis and 

Whittle, '89, pi». 127-133). 
Toi>«>;L:ra]»liic form of Imp ridgr near (Perci- 

val, "42. p. :;04). 
Trap lidgi's near (Davis and Whittle, '89, pp. 

107-110. Percival, '42, i»p. :i48, 349, 364). 
.Meridfn, New Britnln district, Conn. Map of, 

with cross s<M't ion and distant view (W. 

M. Davis, '89, pi. 5). 
Meridian Hill, roBB. Amygdaloi<l at (K. S. Dana, 

'7o). 
Meriwether, (Ja. Brief account of trap diki's in 

(Henderson, '85, p. 88). 
Meriwether county, Cia. Trap dikes in (T. P. 

James, '76, p. 38 an«l map, Lougliridge, 

'84, p. 279). 
MKKBUK [S, V.]. isol. 

[Remarks on recent and fossil raindrop im- 
pression a. "I 
In Am. Asso*-. Adv. S<'i., Proc, vol. T), pp. 

74-75. 
Compares recent raindrop impressions with 

fossil impressions which are believed to 

have had a similar origin. 

.1IKRRILL, FKKDEIiICK J. H. IM90. 

Some ancient slioro lines and their history. 
Abstract in Xcw York Acad. Sci., Tnins.. vol. 
9, pp. 78-S2. 
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MERRILL, FREDERICK J. II.— Cunt imiotl. 

l)is<riiH»os tlio origin <>f the striicturo of tl»e 
Ncwarlc rocl^B of Now Jersey. 

MERRILL, G. P. 1884. 

^Iicr(>4coi)icul Btructun* [of buildiug Htono]. 

In report on Iho Imilding stones of the United 
StaU'H, and Htatistics of the quarry indus- 
try for 1880. In T«;iith Census of the 
Unit<.'d States, vol. JO [part 2], pp. 15-29, 
pis. 1-18. 

Inscribes the microscopic cliaracteri sties of 
the trap rock and sandstone of the New- 
ark system, pp. 24, 26, pis. 8, 13. 

MERRILL, (3E0RGE P. 1880. 

The collection of l>nilding and ornamental 
stones in the U. S. National Museum: a 
handbook and catalogue. 

In Smithsonian Inst. Ann. JUip. for 1885-'86, 
pp. 277-648, pi. 1-9. 

Deswibt^s the microscopical character of sand- 
stone and trap, pp. 403-404, pi. 9, and gives 
brief accounts of the trap and sandstone 
quarries, pp. 433-436, 44r>-46(), pi. 9; cata- 
logue of samples of san<lstone trap in U. 
S. National Museum. 

MertensideR. Description of geuuH (Fontaine, 
'83, p. 35). 

Metamorphism. Absen<'e of, in connection with 

the trap dikes of the Kichmtrnd <!oal tield, 

Virginia (Stevens, '73). 

In Newark rocks of Nt;w Brunswit-k (Mat 

thew, '65, p. 129). 

A<Tjacent to the trap rocks of New Jersej' 

(Cook, '87). 
Below trap sheet in the Kichnioud an-A (W. 

B. Kogers, '546). 
Contact. As a means of distinguishing be- 
tween extrusive Jind iutniHivetrup shwts 
(Davis and Whittle, '89, pp.l00-ia4). 
Discuss(id (E. Ilitchcock, '35, i)p. 433-434. II. 

D. Kogers, '36, pp. 162, 105-166). 
Contact, in Connecticut (Davis and AVhittle, 
89. Ilovey, '89, pp. 369-375. l»orcival, 
'42, pp. 436^438, 441). 
About New Haven described (J. D. Dana, 

'71, pp. 46-47). 
At Enfield. A reference to coal alt4?re<l 

by trap (E. Hitchcock, '41, pp. 139- 

140). 
At Gaylords mount. Description of (W. 

M. Davis, '896, p. 25). 
At Kocky hill (Silliman, '30, p. 123-130). 
In Connecticut valley (Emerson, '87, pi). 

19-20. E. Hitchcock, '41, pp. 657-659) 
In cimnection with trap dikes in the Pri- 

marj' rocks of (PerciA-al, '42, p. 317). 
In connection with the trap rocks, detailed 

description and discussion of (W. M. 

Davis, '83). 
In connection with trap rocks, various au- 
thors cit<'d (W. M. Davis, '83, pp. 300- 

302). 
In southern part of, description and di.s- 

cnssion of (Hovey, '89, pp. 373, 374, 

378). 



MetamorphiBm, rontart, In CowiectleMt— Conf d. 

Mention of Meriden areas (C. H. S. Davis, 
•70). 

Near the trap rocka of (Jaekson, *45). 

Observations on, in connection with the 

trap sheets of (Davis and Whittle, *89) . 

In Massachosette, an account of (E. Hitohcock, 

'35, pp. 421-425). 
At the Siinsbury copper niipes (E. Hitch- 
cock, '35, p. 229). 
Ill brecciated conglomerate near Turners 

I^'alls (£. Ilitchcock. '35, p. 216). 
In New Jersey (Cook, '68, pp, 212-214, ew. 

Cook, '.74, pp. 56-57). Cook, *82, pp. CO, 

61,62. Cook, '83, pp. 23-24. Cook, '83, pp. 

23-36, 164-165, and plate). 
Adjacent to trap sheets (Barton, *90). 
At Belle mountain (H. D. Rogers, '40, pp. 

151-152). 
At Blackwell's mills (Cook, '68, p. 204). 
At Goat hill (Rogers, '36, p. 166). 
At Kings point (Darton, '83a). 
At Patorson (J. H. Hunt, '90). 
At Paterson beneath trap (H. D. Rogers, '36, 

pp. 160-161 . 
At Point Pleasant (Cook, '68, p. 102). 
At Rocky hill (J. D. Dana, '43, pp. 113-114). 
At Round mountain (Cook, '68, p. 194). 
At Sonrland mountain (Cook, '68, p. 191. H. 

D. Rogers, '40, pp. 152-158). 
At Smith's hill (H. D. Rogers, '40, pp. 151-152). 
At Sumnierville, in Bridgewater copper mine 

(H. D. Rogers, '40, pp. 147-148). 
At Wilburtha, mention of (Nason, '89, p. 32). 
Discussion oi (B!. D. Rogers, '40, pp. 156-158). 
In connection with copper mines of (H. D. 

Rogers, '40, pp. 158-165). 
In connection with the trap rocks of (H. D. 

Rogers, '40, pp. 145-158). 
In shales and sandstones beneath the trap of 

the Palisades (Russell, '80, pp.3&-45). 
Mention of (Cook, '71, pp. 55-56). 
Near ■'^iptistown (H. D. Rogers, '40, p. 131). 
Near Chatham (H. D. Rogers, '40, p. 133). 
Near Flemingtou, Clinton, ete. (H. J). Rogers, 

'40, pp. 123-124). 
Near Fort Lee (Cook, '68, p. 208). 
Near Lambertsville (H. D. Rogers, '36, pp. 

161-162). 
Near New Vernon (H. D. Rogers, '40, p. 133). 
Near Plainfield, mention of (RuaseU, *80, p. 

41). 
Near Princeton (H. D. Rogers, '40, pp. 151- 

152). 
Near Rocky hill (H. D. Rogers, '40, pp. 1«, 

151). 
In New York, beneath the Palisades (Mather, 

'43, p. 285). 
In Rockland county (Mather, *43, pp. 288-280). 
Near Closter (Darton, '90, p. 51). 
In North Carolina, brief reference to (Tuomey, 

•46, pp. 48, 68). ; 

In the Deep river coal field (Wilkes, '58. p. 7). • 
In Nova Scotia (Chapman, *78, p. 112. Jack- 
son and Alger, '33, pp. 266-267, 278, 280, 

286). 
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MetaBiorpMnii,roiitoct, in XasMrliuNott«— Cont'd . 
Al»«eiicoof (DawHon, '47, p. 5H). 
At Bloinidon (Ells, '85, p. 7R. JwkRnii and 

Alger, '33, p. 257). 
At Sandy cove (Gesner, '36, pp. 181-181'). 
At Swans creek (Gesner, '36, p. 2r>4). 
ITear Two inlandH (G«Hnor, '36, p. 254). 
Olmeryatiuns on (Emnion.**, *3G, p. 336). 
Ill Pennsylvania (II. I). Rogers, '29, p. 22). 
At Fairfield (H. D. Kogers, '58, vol. 2, p. 684). 
At New Hope (H. 1). Rogi^rs, '48). 
At New Hope, brief account of (II. I). Ko^ern, 

'36, p. 162). 
At ]*oint Pleasant, brief iu<;ount of (Lewis, 

'85, p. 452). 
Detailed account of (II. D. llogurn, '58, vol. 2, 

pp. 684-4192). 
In Adams county (H. J>. ILof^etH, '5H, vol. 2, p. 

691). 
In Berks county (d'InvillierH, '8:j, pi>. 199-2()0, 

203-2(H). 
InCHiester and Montgomery count ioh (H. I>. 

Sogers, '58, vol. 2, pp. 676-079). 
Kear !Fairfield (H. T). Rogers, '58. vol. 2, p. 691). 
Near Gettysburg (H. I). Kogers. '58, vol.2, p. 

(to2). 
Near Gresbville (d'Invilliers, '83, p. 211). 
NearHarleysville, brief dearriptit>u of (Lewis, 

'82). 
Near Littlostown (H. I), llogi^rs, '.'SS; vol. 2, p. 

680). 
Near New Hope (H. D. Ifoj^erw, *5S, vol. 2, i»p. 

673,674). 
Near St. Marj-'s (H. I), llogern. '58, vol. 2, p. 

708). 
Near York Haven (H. 1). llogerH, '58, vol. 2, 

pp. 677,678). 
In Soutb Carolina, brief account of (Tutmiey, 

'48,pp. 68, 100-104, 113). 
In Virginia, Jit Clover hill, mention of (1)<* La 

Beche, '48, p. Ixvi). 
Detailed aawunt of (W. IJ. RogerH, '30, pp. 

82-83. W. B. Bogem, '40, pp. 64-60). 
In Prince William county (W. B. KojrerH, '55c). 
In Richmond coal field (Lyell, '47, pp. 270- 

274. W . B. Rogers, '54a) . 
RomSrks on the occurrence of natural viikv in 

(Heinrich, '75). 
Of coal near trap dikes in the Kichmimd cimI 

field (Clififonl, '87, pp, 11, i:i-14). 
On Prince Edward island (Dawson and Har- 
rington, '71, p. 22). 
Referei^to (Russell, '78). 
Sandstone ehangeil to syenite (Frazer, '76&). 
In Connecticut, at Junction of trap and sand- 
stone (Chapin, '35). 
By trap, observations of Lyoll (De La Be<rlie, 

'48, p.lxvi)^ ' 
Detailed description of (Pereivnl. 42, pp. 319- 

321). 
Of CouAeotiont valley sandstone (J. D. Dana. 

'73,voL5,p. 431). 
Of rooks forming the PalifiadcM of the Hud.son 

(WnrtJs, '70). 
Of shales and sandst^mcH in New .)(>r»cy (Cook, 

'82,19. 88,87). 



, MetauiorphlNm, contact— Continutnl. 

j Of the tn4) r<K!k of the Palisaden, N. ,T. (B. N. 
; , A! art in, '70). 

j Xettawampe, XawK. Section acroHS ( K.I lit chco<-k, 
I '58, pp.'0, 10,pl. 3). 

S««ti<»n acn>8H (Connecticut valley at (K. Hitch 

nM'k, '5S,pl.3). 
Section through (TValling, '78, pi. op. p. 102). 
Study of stratigraphy near (Walling, '78). 
Meyerrille, >'. J. Trap ridge near (Cook, '82, p. 
56). 
• MirroKcopiral - examination of sandHtone fk-om 

('onnertirut valley (Ha wes, '7H). 
; Xiddlebrook, \. J. Brief aet'ount of Handntoue 
i and trap at (II. D. KogerH, '40, p. 127). 

, Dip in Hhalealoug (C<M>k, 'H2, p. 2.'i). 

Dip nejir (C<M>k, '08, p. 196. C<M)k, '68, p. 108). 
Strata exinised near (II. I). Kog^rH, '40, p. 128). 
BiiddlerreekyPa. Boundary of the Newark along 
' (H. D. Iiog<TH, '58, vol. 2, p. 668). 

Xiddlefleld, Conn. JiituniinouH Hhale near ( ['erci- 
val, '42, p. 446). 
j Brief a<'eount of trap at (Shej>an!, '32). 

DeHe-ription of fossil-fish locality at (Anony- 
mous, '38) . 
I)e8<Tii)tion of fossil fisbi's from {W. C. Red- 
, field, '41). 

Description of tnip ridg«*H nwir (Davis and 
Whittle, '89, p. 1 14. Perei val, '42, pp. 355^ 
361). 
! List of fossil fishes from (Dii Kay, 42). 

Mention of Cafopteruts gracilis from (J. D. 
Dana, '75, ]). 417). 
Middle Haddam, Conn. Description of trap dikes 
in Primary rocks near (Percival, '42, pjj. 
423,424). 
Trap ridges near (l*en*ival, '42, pp. 301, 440). 
MiddleNP.x, Conn. Relation of trap and sandstone 

near (Welploy, '4.'), pp. 62,63). 
niddletown, COnn. Bitiuninous shale, with fossil 
fishes, at {Vj. Hitchcock, '41, p. 443). 
35rief aeeount of fossil fishes from (E. Hitch- 

eoek, '37, p. 267). 
Brii'f aei'ount of sandstont> n«'ar (E. Hitch- 

eoek, '35, pp. 220-221). 
IJrii'f refrn'mrii to finding of fossil f<M>tprintH 

at (Anonymous, '38rt). 
Brief reference to f(K»tprints, fos.sil bones, and 

fossil plants found at (Sillnnan, '37). 
Brief remarks on shrinkage cracks at (J.John 

8<m, '43). 
DesiTiptioiis and figurcis of fossil lislies from 

(Newberry-, '88). 
Deseription of foasil-fish locality at (Anony- 
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Dii8crii)tion of fossil footi)rints from (E. Hitch- 
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D<wription "f sceiuTV near (E. llitrheock, 
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lV,serii)tion of Iraj* ridges near (IN'rcival. '42, 

pp. 3.')0-3C()). 
Early disco v<'ry of fossil footjirints at (E. 
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First dis<*ovrry of l<).*<sil looti»rints at (Har- 
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Middleiown, Conn. — CuntiinuHl. 

KosMil fishes found near (l>r(Mi;rni:irt. and Silli- 

man, '22. E. HiUlioock, ':{5, jd. H in 

atlaH, ]). 2:i8). 
FoHHil foutpriuts from (K. I{itclu',o<'k, '5H, pp. 

50 et Hoq.)« 
FoHsil plants fnmi (K. Hitchcock, '41, p. 453). 
Lint of fo8»il fiHhi'S from (l)t5 Kay, '42). 
LocuIitioH of foHHil footjirints in (E. Hit<;h- 

viH'.k, '41, p. 467). 
I^»rality for fossil footi>rints (K. Hit^-hcwk, 

'48, p. 132). 
Mention of tho finding of fosHil fish at (PiTci- 

val. '42, p. 442). 
Mention of the discovery of f(M>tprin<s at 

(W. 0. Bodlield, '38). 
Overflow trap sheets near (W. M. Davis, '88, 

p. 465). 
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'41, p. 444). 
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ll<*marks on fossil footi)rint8 at (Iftirratt, '45). 
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Sandstone hills near (Percival. '42, pp. 448- 
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Boundary of the Kewark near (C. E.Hall, '81, 
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Description of the Conowago hills near (Gib- 
son, '20). 
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(Percival, '42, p. 351). 
Detailed study of the gecdogical structure 

near (W.M.Davis, '89). 
yaiilt near (W. M. Davis. '88. p. 474). 
Trap ridges near (Percival, '42, p. 348). 
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rington, '74, p. 207). 
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of (C.E. Hall, '81, p. 53). 
Midland, X, J. Course of traj) ridge near (Xason, 

'89, p. 34). 
Midlothian, Va. An account of coal mining at 

(Daddow and Baunan, '66, p. 398). 
Analysis of coal from (Cliftord, '87, p. 10. W. 

R. Johnson, '51, p. 12. Silliman and Hiih- 
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Analysis of natural coke from near ((.-larke, 

'87, p. 146. Raymond, '83). 
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C/haracter and efficiency of coals from {W. R. 
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Coal mines at (Lyell. '47, p. 260). 
Condition of coal mines at (Clifl'ord, '87, ])p. 2, 
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Depth of coal mine at (Marcou, '49, p. 573). 
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Exploration with dianwnd drill at (Heinrich, 
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Diamond drill explorations at (Heinrioh, '75a). 
Isolated coal basins near (Heinrich, '78, p. 232). 
Natural coke at (Clifford, '87, pp. 11, 13-14). 
Now shaft at, depth of (W. B. Bogera, '436, 

pp. 536-537). 
Observations on the geology near (Clifibrd, 

'88). 
I*lan of coal-bearing rocks at (Clifford, '87, 
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Reference to faults at (Fontaine, '79, p. 36). 
Section of ooal-lM3aring rocks at (Clifford, '87, 

p. 23, pi. 3). 
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(Chance, 85, p. 22). 
St)ction of natural-coke seauiB near ( Raymond, - 

'83). 
Test of coal from (Enim'ons, '56, p. 249). 
Trial of the coal of, for heating purposes ("W. 

R. Johnson, '44, pp. 420-448). 

Midlothian coal mine, Ta. Analysis of coal trom 
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Brief account of (Daddow and Bannan, '66, p. 
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Depth of (Taylor, '48, p. 50). 
Depth of shaft at (Lyell, '47, p. 264). 
Description of (W. B. Rogers, '36, pp. 54-60. 

Woo<lridge, '42, pp. 6-8. Heinrioh, '73) . 
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Notes on (Taj'lor, '35, pp. 284, 285), 
Recent mining at (Hotchkiss, '83a). 
Section at (Lyell, '47, p. 265). 
Thickness of coal in (Taylor, '35, p. 282). 

Milbnm, ^\ J. Bimndary of First mountain trap 
• near (Cook, '68, pp. 180, 181. Cook, '68, p. 

182). 
Boundary of Second mountain trap at (Cook, 

'68, p. 183). 
Course of trap ridge near (Cook, '82. p. 49). 
Gap in First mountain at (Cook, '82, p. 50). 
Thickness of trap sheet near (Darton, '90,p. 
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Milford, Conn. Description of trap dikes in Pri- 
mary rocks near (P<ir(^ival, '42, pp. 413, 414). 
Milford, ^'. J. Analyids of flagstone from (Cook, 
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Bearing of joints at (Cook, '68, p.^1). 
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Conglomerate^ near (C-ook, '68, p. 209. Cook, 
'82, pp. 21-22. Cook, '82, p. 39. Nason, '89, 
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Descriptions and figures of fossil plants frmn 
(Xewht^rrv-, '88). 

Descrii>tion of conglomerate at (Nason, '89tf, 
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Description of fos.«*il fucoid from (Lewis, '806). 

Des<'riptiou of sandstone and conglomerate 
near (H. D. Rrigers, '40, p. 124). 

Description of variegated conglomerate near 
(H. D. Rogers, '36, p, 147). 
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Dip near (Cook. '68, p. 199). 
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In New Brunswick, Nova S(;otia, and Now 
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I>escription of (Beck, '43). 
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List of (Seymour, '68). 
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(Marsters, '90, p. 4). 
Mode of furroation (BawsoA, '78, p. 93). 
At shore of Minas basin (Dawson, '47, p|:» «. 
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In Nova Scotia with loc^ities (J. W. K 

son, '78, pp. 113-115). 
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Mentions a fossil fish from Glastonl>"**'^ 

Conn., p. 365. 

MITCHILL, SAMUEL L. 1 *^^ 

Catalogue of the organic remains and ip'^^^ 
geological and mineralogical articles ^^^' 
tained in the collection presented *<^ * 
New Tork Lyceum of Natural HistuO"' *<^ 
Samuel L. Mitchill. . 



£!£.} 



LITERATURE. 



2C3 



)MIU49 SiMt^t L.-6oDtinued. 

Tew York, pp. 1-10. 

Tentions a fonsil ftiu from Belleville, N. J., 
p. 6 

; HILL, BAMUEL L. 1828. 

k^ lectnre on some parts of the natural history 
of New Jersey, deliv«re<l hefore the New- 
ark Mechanic Association [etc.]. 

lew York, pp. 1-34. 

Contains a brief ^pnliKr sketeh of the geol- 
ogy of the Palisades of the Hudson, with 
mention of the character of the rocks at » 
few neij^hboriug localities. 

neagrno falls, Mass. An account of obscure 
fossils found at (E. Hitchcock, '41, p. 4G2). 

l.ocalitit« of fossil footpri||^-rt hear (E. Ilit^th- 
cock, '41, p. 46C). 

L-i(:fereiiee to fetid limestouo in (£. Hitchcock, 
'41, p. 444). 

TER, W. G. Analysis of the tn^ of West 
Kock, Conn., by (J. B. Dana, *73, vol. 6, 
p. 106). 

eetown,. Pa>. Boundary of the Newark near 
(C. E. Hall, '81, p. 73). 

Insks, fOHsll, absence of, from the Newark 
rocks (Lesley, '83, p. 213). 

From Massachusetts, brief account of (E. 
Hitchoock, '35, p. 239). 

From North Carolina (Emmoqs, '57, pp. 40 42, 
134). 

Brief acoimnt of (Emmons, '50, pp. 322-32.3). 

List of (Kerr, '75, p. 147). 

From Phcenixville, Pa., description of (Con- 
rad, '58), 

Mention of (Wheatley, '61, p. 43). 

Bemark on the fiudiug of (Briton, '85). 

Of the Newark system, brief skc;tch of (IT. 
D. Bogers, '58, voL 2, pp. 760-761). 

Summary concerning (Miller, '79-'81, vol. 2, 
pp. 242-243). 

month Junction, N. J. Black Mhales near 

(Nason, '80, p. 31). 
•^undary of the Newark near (Cook, '89, p. 

11. Cook, '68, p. 176). 
l^rap boundary near (Cook, 6^, p. 189). 
C*ap rock near (Cook, '68, p. 189). 

K'acy hill, Pa. ' Trai> dike (d'lnvilliors, '83, 

pp. 200,201). 
f^rap dikes near, description of (H. 1). Rogers, 

'58, vol.2, p. 686). 

*oe. Pa. Boundary of the Newark near (II. 

1). Kogors, '«, pp. 16, 38). 
Conglomerate at (H. 1). Rogers, '58, vol. 2, ]>. 

681). 
"Contact of Newark and Paleozoic rocks at (IT. 

D. Rogers, '58, vol. 2, p. 681) . 
Dip at (H. D. Rogers, '58, vol. 2, p. 681). 
Dip of brecciate^l conglonicrato near {C E. 

Hall, '83, p. 247). 

son, €oBn. Description of tra]) dikes in Pri- 
mary rocks near (Pcrcival, "42, p. 426), 

rtayue, Mass. Building stone quarried in (E. 

Hitchcock, '41. p. 181). 
Character of rocks exposed at (J. I). Dana, '83, 

p. 886). 



Jlontai^e, Vmr.— Continued. 

Conglomerate in (£. Hitchcock, '35, p. 314. E. 

Hitchcock, '41, p. 442). 
Fossil fern f^m, reference to (E. Hitchcock, 

jr., '55. p. 25). 
Fi»ssilf<H>1printH from (E. Hitchcock, '58, pp. 
49 et mH]. I). Marsh, '48, p. 272). 
l>es(;ri))tion of ^E. Hitchcock, *36, pp. 320- 
.325. E. Hitchco<k, '41, pp. 478-501. 
E. Hitehcoi'k, '58). 
Discovery of (E. Hitchcock, '36, pp. 307- 

308. E. HiU^hoock, '58. p.4). 
Discussion concerning (E. Hitcheock, '36, 

* • p. 334). 

T^ocality fo^in (E. Ilitclicork, •48» p. 132). 
Fossil plants fnun (E. intch(;ock, '41, p. 452). 

Referenee to (E. IIit4'hcock, '4.3/;, p. 296, 
pi. 12). 
Mormolucoides artieulatun from, description of 

(S«Midder, '84). 
Relation of the trap rock in, to associated rock 

(E. nitchcock,-'41, p. 65.J). 
Montaipiie and Gill, XasN. Section between (£. 

Hitchcock. '35, p. 416. E. Hitchcock, '41, 

p. 654). 
Montague falls, Mass. Dip of strata at (A. Smith, 

'32, p. 221). 
Mention of the finding of fossil plants at (A. 

Smith, '32, pp. 219-220). 
Montelalr, N. J. Bored well at (Cook, '85, p. 122). 
Boundary of First mountain trap near (Cook, 

'68, pp. 180,181). 
Elevation of First mountain at (C(M>k, '82, p. 

49). 
Vesicular trap near (Darton, '90, p. 28). 
Monterideo, <Jonn. Description of scenery near 

(E. Hitchcock. '2.3, vol. 7, p. 5). 
Description of trap ridges near (Percival, '42, 

p. 393). 

Montgomery county, N. €. An account of the 
Newark in (Mitchell, '42, pp. 130-134). 

Montgomery county. Pa. Description of a part 

of the Newark in (C. K. Hall, '81). 
Geological mai) of aporti<m of (C. E. Hall, '81). 
Map of mining district of (H. D. Rogers, '58, 

vol. 2, op. p. 674). 
Mention of lead and coi)])er ores of (Lyell, '54, 

p. 13). 
Report on the geolo<;y of (C. E. Hall, '81. 

Lt.'sley, '8.'), J)]). Ixxx-lxxxi, pi. 43). 

Montioello, S. V, Descrijition of trap dikes near 
(Tnoniey, '44, p. 12). 

Montpelier, Va. Boundaries of Newark near 
(Iloinrich, '78, p. 2.37). 

MonlTille, N. J. Boundary of Newark at ((Jook^ 

'68, p. 17r>). 
Boundary of trap hill near (Cook, '08, p. 186). 
Boundaries of Newark sy.stem near ((^ook, "89, 

p. 11. H. D. Rogers, '40, p. 118). 

( 'haracter and dip of st rata near ( H . D. Rogers, 

'40, p. 135). 
Conglomerate at (Cook, '68, ])p. 210-211 . Cook, 

• '82, p. 21. Nason, '89, p. 40). 
Description of variegated conglomerate at (H. 

D. Rogers, '30, p. 148). 
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MontTille, N. J.— Coutiniiotl. 

Detailed deacripti<m <»f cah'an'uus conglomer- 
ate noar (H. D. lIogerH. '40, p. 137). 
Dip in conglomerato at (Cook, '82, p. 30), 
Diverse dips near (Naiion, '89, p. 19). 
Trap conglomerate near (Nason, '89a, i>. 07. 

Kason, '90). 
Trap outcrope near (Cook, '82, i>. 55). 
MOODY, P. Cited on the discovery of fossil i'oot 
prints in tlie Connecticut valley (K. Hitch- 
cock, '48, p. 215). 
Ileference to fossil footprints found l»y (Mac- 
farlane, '79, i>. 63). 
Moore county, X. ('. Account of the Newark in 

(Mitchell, '42, i.p. 130 134). 
Moore rlTer, N. S. Dip of Newark rocks near the 
mouth of (Dawson, '47, p]). 52-53). 
Dip of sandstone near (Dawson, '78, p. 10:J). 
Kxi>osures of Newark roi-ks n<»ar (Dawson, 

'47, p. 53). 
Fault near the mouth of (Dawson, '47, p. 5:t). 
Junction of Trias and Carlwuif^rons near 

(Dawson, '78, p. 103). * 
Unconformity at hase of Trias near (Dawson. 
'78, p. 103). 
Moore's hill, Conn. Concerning trjip^ridgrs near 

(Percival, '42, p. 382). 
Moore's hill, ^'. J. l>ip in shale at ((Jook. '82, 
p. 26). 
Dip near (Cook, '68, p. 199). 
Moore's quarry, near flreenburjf, \. J. (Cook, 

'81, p. 57). 
Moore's station, N. J. Dip near ((^ook, '08, p. 197). 

Dip in shale at (Cook, '82, p. 26). 
Morden, N. S. Brief account of amygdalol<l near 
(Honeyman, '88). 
Minerals near (Willimott, '84, p. 26L). 
Morehouse hill, N. J. Descrii)tion of (C!ook, '68, 

pp. 185, 186. Cook, '82, p. .56) . 
Moreland, Pa. Boundary of the Newark in {C 

E.Hall, '81, pp. 61-62). 
Moreland township. Pa. Report on the geology 

of (C. E. Hall, '81, pp. 61-64). 
Morgan's mills. Pa. Boundary of the Newark 
near (C. E.Hall, '81, pp. 21,61). 
Composition of conglomerate near (C. E. Hall, 

'81, p. 24). 
(Conglomerate at (C. E. Hall, '81, p. 24. H. D. 
Kogers, '58, vol. 1, p. 160). 
Morflrantown, Pa. Boun<iary of the Newark near 
(Frazer, '80, p. 15. H. D. Rogers. '58, vol. 
2, p. 668). 
Description of trap dikes near (H. D. Rogers. 

'58, vol, 2, p. 687). 
Iron mine near (H. D. Rogers, '39, p. 22). 
MorguHTille, Pa. Boundary of the Newark near 

(Lesley, '85, p. Ixxxi). 
Morris county, N. J. Note on the discovery of 
fossil fishes in (Sillimun, *39). 

Morris's cove. Conn. South end of Newark area 
at (Percival, '42, p. 426). 

Morris hill, Paterson, \. J. ('olumuar tra]i .-it 
(Cook, 'GS, pp. 202-203). 
Junction of trap and sandslouc at (Cook, ^2, 

pp. 50-51). 
Trap rock quarried in ((Jook, HI, p, (V2). 



Morris Plains, N. J. Boandary of Newark in 
(C<Mik, •68,p. 175). 
S<'4tion from, to J«rsi\v City, N. J. (C4>ok, '68, 

I». 199, and map in portfolio). 
Sectifm from, to New Ywk city. N. Y. (C^ook 
and Snio<-k, '74). 
Morrlstown, \. J. Black shale with coal near 
(Nason, '89, p. 28). 
Ii«>undary of Newark near (Cook, '68, p. 175, 

CiMjk. '89, p. 11). 
Surfac«» dei>ositB on Newark rocks near (Cook, 

'89, p. 12). 
Trap liill near (Cook, '68, p. 188. Nason, *89, 

p. 37). 
Trap ridges near ((;o<»k, 82, pp. 57-58). 
MorrisTllle, X. V. Marl near (Kerr, '75, p. 187). 
Morrlsville, Pa. Aidalysis of conglomerate from 
(C.E.Hall, '81, pp. 24, 111). 
Analysis of sandstone from (Genth, '81, p. 
111). 
MorrtsTlUe, Pa. Boundary of the Newark near 
(C. E. Hall, "81, p. 20. Lea, '58, p. 92). 
Section near (C. E. Hall, '81, p. 41). 
Small seams of coal at (C. E. Hall, '81, p. 24). 
M0RTO>', [-]. Cited on fossil plants from Mas- 
sachusetts (E. Hitchcock, '35, p. 235). 
Mortons niii],Ya. Coal mines nearCW. B. Rogers, 

'39, p. 81). 
Mountain View, \. J. Cellular trap at (Cook. '82, 

p. 55). 
Mount Airy, X. Jf. Description of trap, contact 
nu'tamorphiam, etc., near (H. D. Rogers, 
'40, pp. 154-155). 
Dip in shale near (Cook, '82, p. 26). 
Dip near (Cook, '68, p. 197). 
Trap outcrop at (Cook, 08, p. 192). 
Mount Airy, Pa. Description of trap dike near 
(Frazer, '80, p. 29). 
Trap dikes at (Lesley, '85, p. Ixiv). 
Mount Airy, Va. Dip at (W. B. Rogers, '39, p. 80). 

Mount Carmel, Conn. Brief account of (Whelp- 
ley, '45, pp. 62-64). 

Brief account of traj) near (E. Hitchcock, '23, 
vol. 6, p. 45) . 

Charact<ir of trap of (Pei*cival, '42, p. 312). 

Contact m(>tanior]>liism near (Percival, '42, p. 
437). 

('oppor assoinated with (Pt'rcival, '42, pp. 320- 
321). 

Description of trap ridges ne^ir (Percival, '^ 
pp. 395, 400-404, 406). 

Elevation of (J. D. Dana, '75a, p. 498). 

Origin of form of (Whelpley, '45, p. 64). 

Refenaico to trap dike at (Davis and Whittle, 
'89, p. 127). 

Structure c(mnected with (Percival, '42, p. 438). 

Topographic form of trap ridge near (Perci- 
val, '42, p. 306). 

Mount Holly, Pa. Section from near, to near Me- 
chanicsville (Frazer, '77, pp. 274-277. pi. 
op. p. 274). 

Mount Holyokc, Mass. Account of the trap rocks 
of (E. Hitchcock, '41, pp. 641-643). 
Brief account of (E. Hitchcock, 18, pp. 105, 108. 
E. Hiti hrock, '35, p. 414. E. Hitchoock, 
'43, p. 187). 
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loviit HolyokiB, IfoM.-— Continned. 

Brief acoonnt of columnar trap at (Hitchcock 

and Hitchcock, '67, p. 87). 
Brief account of j^logy of (£aton, '18, p. 34). 
Brief account of trap of (E. Hitchcock, '23, vol. 

6, pp. 45-46). 
Brief reference to sandstone at (E. Hitchcock, 

*35,p.215). 
Chemical analysis of trap from (Hawes, 75). 
Columnar trap on (E. Hitchcock, '35, p. 400). 
Contact metamorphism on the north side of 

(E. Hitchcock, '41, p. 657). 

Description of (E. Hitchcock, '41, pp. 241-246). 

Description of contact metamorphism on tho 

son*h side of (E. Hitchcock, '35, pp. 423- 

429). 

Description of fossil plant from (E. Hitcrh- 

eock, '43&, p. 295, pL 13). 
Description of scenery near (E. Hitchcock, '23, 

vol. 7, pp. 6-9). 
Description of trap ridge connecteil with 

(Percival, '42, 368-370). 
Dip and strike of rocks at (E. Hitchcock, '41, 

p. 448). 
Dip of sandstone beneath trap at (£. Hitch- 
cock, '41, p. 654) . 
Dips near (E. Hitchcock, '35, p. 417). 
■Discussion of the geological structure of (AV. 

M. Davis, '86). 
Early discovery of fossil footprints at (E. 

Hitchcock, '36, p. 309). 
f'ossil footprints at (K Hitchcock, '58, pp. 50 et 

seq.). 
dossil footprints, locality for (E. Hitchcock, 

'48, p. 132). 
^Mention of (A. Smith, '32, pp. 224^227). 
^ote on sandstone beneatli trap at (E. Hitch- 
cock, '28, p. 18). 
^^otice of conglomerate on (Nash, '27, p. 246). 
Ojrigin and character of (Emerson, '87, pp. 

1&-20). 
C^rigin of (J. D. Dana, '75a, p. 502. W. M. 

Davis, '82). 
^^Yigin of tufaceous conglomerate near (E. 

Hitchcock, '41, p. 527). 
^^.«fereuce to a fine conglo]uerate at (E. Hitch- 

coftk,'35,p.215). 
-^^^«forence to schistose sandstone beneath trap 
in (E. Hitchcock, '35, p. 35). 
sferenceto trap dikes of (Dauberry, '39, p. 23) . 
)fereuce to volcanic origin of tho tiap rocks 
of (Cooper, '22, p. 239) . 
'rap con^omerate at (E. Hitchcock, '35, p. 

215). 
> action of (E. Hitchcock, 47a,f). 201). 
^^^ction showing junction of trap and sand- 
stone at (E. Hitchcock, '41, p^659). 

^"^S'-laruoture and lithological character of (Emer- 
son, '86). 

'opographlQ form of (Percival, '42, p. 304). 

faoeous conglomerate on the east Ridt>. uf 
(E. Hitchcock, '41, p. 442). 

'nnsual dip of sandstone at (E. Ilitclicock, 
'35, p. 223). 

~^^^\ffw from (E. Hitchcock, '41, pis. 2, 6) . 



Moont Hor«k, N. J. Elevation of Second moun- 
tain at (Cook, '82, p. 52). 
Xonnt Joy, Pa. Boundary of the Newark near 

(Frazer, '80, p. 37). 
Xonnt Joy township, Pa. Report on the geology 

of (Frazor, '80, pp. 36-37). 
Mount Mettawampe, Mass. Character of sand- 
stone in (E. Hitchcock, '55. p. 226). 
Mount Paul, N. J. Conglomerate of (Cook, '79, p. 
19). 
Dip in shale at (Cook, '82, p. 29). 
Mount PleaKant, X. J. Character of tl>e forma- 
tion near (H. D. Rogers, '40, p. 131). 
. Dip in shale near (Cook, '82, p. 27). 

Quarries of trap rock at, mention of (S. P. 
Merrill, '89, p. 435). 
Mount Pleasant, Pa. Analysirt of trap from 

(Genth,'81,p.97). 
Mount Pleasant iron mine, Pa. Boundary' of the 
Newark near (H. D. Rogers, '41, p. 16, :». 
H. 1). Rogers, '58, v<.l. 2, p. 668). 
Mount Prospert institute, X.J. Bonndarj' of first 

mountain trap near (Cook, '68, pS81). 
Mount Rose, \. J. Copper ores near (Ck>ok, '68, 
p. 679). 
Dip in shale near (Cook, '82, p. 25, 26). 
I^ip near (Cook, '68, p. 197) . 
Elevation of (Cook, '68, p. 190). 
Elevation of trap ridge at (Cook, '82, p. 60). 
Trap boundary near (Cook, '68, p. 190). 
Mount Sorrow, Pa. Boundary of the Newark 

near (H. D. Rogers, '58, vol. ^ p. 675). 

Mount Toby, Mass. Brief a(;count of sandstone 

and conglomerate near (E. Hitchcock, '35, 

p. 221). 

Characti^r of rocks at (E. Hitchcock, '41, p. 447) . 

Concerning the origin of the congUuuerate of 

(E. Hitchcock, '35, p. 244). 
C'onglomerate in (E. Hitchcock, '35, i)p. 214, 

215. E. Hitchcock, '41, p. 442). 
Description of (Emerson, '82. E. Hitchcock, 

'41, pp. 248-249. Percival, '42, p. 409) . 
Description o^ scenery near (E. Hitchcock, 

'23, vol. 7, p. 10). 
Description of trap ridges near (E. Hitclicock, 

41 , p. 648. Percival, '42, pp. 409-410) . 
Dip of rocks on (E. Hitchcock, '35, p. 224). 
Discussion concerning footprints found at (E. 

Hitchcock, '36, p. 334). 
Estimated thickness of Newark system at (E. 

Hitchcock, '35, p. 224). 
Mention of rock composing (Percival, '42, p. 

450). 
Note on conglomerafie near (Nash, '27, p. 247). 
Section of (Walling, '78, pi. op. p. 192). 
Stratigraphy near ("Walling, '78). 
Trap between sandstone at (E. Hitchcock, '35, 

p. 416). 
Trap dikes at {K. Hitchcock, '35, p. 224). 
Trap interstratified with sandstone at (E. 

Hitchcock, '41, p. 654). 
Tnii> ridges near (E. Hitchcock, '35, p. 409). 

Mount Tom, Mass. Abnormal dip near (E. Hitch- 
cock, '35, pp. 419-421), 
Account of the trap rock of (E. Hitchcock, '41, 
pp. 641-643). 



2^6 



THE NEWARK SYSTEM. 



[fitTLL.85. 



Mount Tom, Mass.— CoiitiDno<l. 

Additioniil factn couceruiii^ a foKt}}] fonii from 

(E. Hitchcock, '60). 
An overflow trap sheet (W. M. Davis, •SS, pp. 

464-467). 
Brief account of (£. Hitchcock, '18, pp. 105, 

108. £. Hitchcock, '35, p. 414. E. Hitch- 
cock, '43, p. 187). 
Brief account of trap of (E. Hit<.'hcock, '23, 

vol. 6, pp. 45-46). 
Brief reference tju Handstone at (E. Hitchcock, 

'35, p. 215). 
Colinimar tiiip on (E. Hitchco<;k, '35, p. 400). 
(intact nietiin)ori)hi8ni o|i the oast Hiile of (E. 

Hitchio<;k, '41, p. 657). 
Coulact nietamorphirtni on the ea^t side of, 

description of (B. Hitchcock, '35, pp. 423- 

429). "^ 

DeM:rii>tion of (E. Hitchctx^k, '4,1, pp. 246-247). 
Description of geology n«*ar (W. M. Davis, 

'83, pp. 261-26»). 
Descri]||ion of scenery* near (E. Hitchcx»ck, 

'23, vol. 7, p. 9). 
Description of a section across the Connecti- 
cut valley at (E. Hitchcock, '55). 
Description of trap, ridge connectcMl with 

(Percival, '42, pp. 368-370). 
De8<iription of trap ridges bcju: (Percival, '42, 

pp. 389-393). 
Description of trap tuff on the cast side of (E. 

Hitchcock, '24, pp. 245-247). 
Dip and strflce of rocks at (E. Hitchcock, '41, 

p. 448). 
Dip at (E. Hitchcock, jr., '55, p. 23). 
Dip near (E. Hitchcock, '36, p. 308). 
Dip of rocks henoath trap at (E. Hitchc4>ck, 

'35, p. 223). 
Di)) of sandstone heneath trap at (E. Hitch- 

c<)ck, '41. p. 054). 
Dips near (E. Hitchcock, '35, p. 417). 
Elevation of (J. D. Dana, '7r)a, p. 498). 
Fossil fein from (E. Hitchcwk, '58, p. 6). 
Fossil fern from, description of (E. Hitch- 
cock, jr., '55). 
Fossil footprints at (E. Hitchcock, '58, pp. 50 

et seq.). 
Fossil footprints found near (D. Marsh, '48, 
p. 272). 

Des<;ription of (E. Hitchcock, '36, pp. 317- 
325). 

Early discjovery of (E. Hitchcock, '36, pp. 
308-309). 

Localities of (E. Hitchcock, 41, p. 465). 

Locality for (E. Hit(>.hco<:k, '48, ]). 132). 

Kefcrence to (Macfarlane, '79, p. '63). 
Fossil shell from (E. Hitchcock, '58, p. 6). 

D«H<',ription of a (E. Hitchco<;k, jr., '56). 
Mention of (A. Smith, '32, p. 224). 
Origin and character of (Emerson, '87, pp. 19- 

20). 
Origin of, mentioned (J. D. DtCaa, '75a, p. 502). 
Overflow, origin of (W. M. Davis, '82). 

Section across (Connecticut valley at (E. 
Hitchcock, '58, t>l. 3). 

Section from, to "Wallingford, Conn. (W. M. 
Davis, '83, pp. 305-307, pi. 10). 



Mount Tqm, Mmk. — Continued. 

Section of (£. Hitolicock, '4,7a, p. 200. E. 

Hitchpock, Jr., '55, p. 23). 
Section of, after ^. Hitchcock (W. H. Daris, 

'83, p. 281, pi. 9). 
Section showing junction of trap and fiand- 

stone at (k. Hitchcock, '41, p. 656). 
Section through (WalUng, '78, pL op. p. 192). 
Thickness of sandstone east and west of (E. 

Hitchcock, jr., '55). 
Topographic form of (Percival, '42, p. 304). 
Trap conglmnerate at (E. Hitchcock, '36, p. 

215). 
Tufaceous conglomerate on tbe eaat aide of 
(E. HiU'hcock, '41, p. 442). 
Mount ToQy Fa. Trap and iron ore from.<C. E. 

Hall, '78, p. 31). 
Monnt Temon, N. J. Boundi^ry of Long l|iU txap 
near (Cook, '68, p. 187). 
Boundary of the Newark near (Fraaer, '80, p. 
13). * 
Mount Warafr^Maaa. Description, of (£. Hitch- 
cock, '41, p. 249). 
Dips near (Walling, '78, p. 192). 
Mount Washington, N. J. Tn^ hill near (Cook, 

'68, p. 188). 
Mud erackd at Pompton, N. J. (Cook, '66, p. 201). 
Condition of deiHMsition shown hy (J. I>. Dana, 

'75, p, 420). 
In sandstone of Connecticut valley (R. Hitch- 
cock, '58, pp. 1jB9-170, pis. 39, 60). 
(See also Sun cracks.) 
Mulhockaway creek, N. J. Boundary of Newark 

along (Cook, '68, p. 175). 
Murchison, N. C. Sketch showing otLtcrop ot 

coal near (Chance, '85, p. 48). 
Murchiaon coal mine, X. C. Quality of coal found 

at (Enunous, '52, p. 131). 
MUUC'HIKON, RODERICK ULPET. IMA. 

Address delivered at the anniversary noeeting 
of the Geological Society of London, on 
the 17th of February, 1843. 
Xiiondon, pp. 1-118. 

Discusses the footprints of the Conneotiont 

valli^y and the probable age of the rocks 

in which they occur, j^p, 104-108. 

MUR€HISO\ [RODERICK IMPEI]. 1843iu 

[On the footprints of the Cqnnecticut valley 

sandstone.] 
In Am. Jour. Sci., voL 45, pp. 187-188. 
General remarks concerning the fossila in 
question. 
MURPHT, H. K. Trap rock quarried by (Cook, 

'81, p. 63). ^ 
Murray harbor, P. E. L Dip near (Dawaon 
and Harrington, '71, p. 15). 
Stembergia ' from (Dawson and Harrington, 
'71, p. 46). 
Musconetcong mountain, N. J. Boundary of New- 
ark near (CTook, '68, p. 176). 
Musselman's lower mine, Pa> I)etailed> account 
of (Frazer, '80, pp. 302-304). 

MyersTille, X. J. Bored well near (Ward, '79, p. 

139). 

Myr]apo<lN, fossil, descriptioii in ConnecUent vat 
ley (E. Hitchcock, '68, pp. 147-166). 
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THE NEWARK SYSTEM. 



(bull. 85. 



Newark, X. J.— ("'oiitinuwl. 

Pbint roiimhiH at (Cook, 79, p. 27). 

In saiulHtoiio near (Nuhoii, '89, p. 28). 

(jiiarrif.'R at (Cook, 79, p. 19. Cook, '81, pp. 
47-49. Lycll, '42. Slialer, '84, pp. 141-144). 

Kaindrop imprcHHioii from (Lyoll, '51, p]). 238, 
242-244). 
Mention of (Lyell, '43, pp. 39-40. Lyell, 
'51. W. C. Rodfielil. '51a, pp. 73-74). 
Notion of (\V. C. KodfleW, '42). 

Sandst4)no oxpoHt'd near, d('Hcri]>tion of (H. D. 
RogiTS, '40, p. 130). 

Sandstone near, description of (Cook, *U8, p. 
209). 
^SandHtouc qnarrioH at ((■<M>k, '79, p. 22. Sha- 
lj?r, '84, p. 141). 

Section from, to Brooklyn luughtH, N. V. 
(C(M)k, '68, p. 230). 

Section near ((.'ook, '(J8, pp. 230, 231, 232, 324. 
Shaler, 'H4, p. 142). 

Section of nK-.krt ojfposed in <|narry at (Finch, 
'26, pp. 209-211). 

Trap rock in driven well at (Ward, '79, p. 150). 

"Wells bored in, reconU of (XaHon, '89b). 
Newark bay shor^, X. J. Boundary of trap ont- 
crop alonji: (Cook, '6X, p. 177). 

Ex])08ure of Newark sandstone and slialt^ in 
(Britton, '81, p. 168). 

Traj) rock in (Cook, '68, p. 177). 
Xewark mountain, \. J. Dertcri]>tion of (II. D. 
Rogers, *40, p. 146). 

Secti<ni across, after H. D. Rogers (W. M. 
Davis, '83, p. 281, pi. 9). 

S<'ction across, after "W. W. Mather (W. M. 
Davis, '83, p. 281, pi. 9). 
Xew Baltimore, Va. Boundary of the Newark 

near (W. B. Rogers, '40, p. 63). 
New Berlin, Pa. Trap dike.s and dip of strata 

near (d'Invilliers. '83, p. 206). 
NEWBERRY, J. S. 1HG6. 

Description of fossil plants from the Chinese 
ciial-hearing beds. In geological re- 
searches in China, Mongolia, and Japan 
during the years 1862-1865, by Raphael 
Pumpelly. Appendix, pp. 119-123, pi. 9. 

In Smith. Inst., Contrib. Knowl., vol. 15, pp. 
1-143, pis. 1-9. 

The fossils described in this paper are stated 
to be of Jurassic or Triassic age, and are 
companMl with similar fossils from Abi- 
qiiiu, N. Mex., Sonora, Mexico, and North 
Carolina. 
NEWBERRY, J. S. 1870. 

[Remarks on the genesis of the Newark sand- 
stones <;outiguons to the I'alisades, N. J.] 

In New York Lye. Nat. Hist., Proc, vol. 1, 
1870-1871, pj). 131, 133-134, 137. 

Dissents fnmi the hyi>othesis proposed by H. 
Wurtz, to the effect that the sandstones 
adjacent to the Palisa<les of the Hudson 
were derived from the disintegration of 
trap rock. Ciives analysis of sandstone 
and trap. 

NEWBERRY, J. S. 1873. 

[Remarks on copi)er ores in the Triassic sand- 
stones of the United States. ] 



NEWBERRY, J. 8 Continued. 

In New York Lye. !Nat. Hist., Proc., 2<1 ser., 

vol.2?, 1874, pp. 16-17. 
Describes the freqaent occnrrouce of the ores 
of copi»er in the Tria&sic sandstones of 
* New Me^tico and 'Texas, and mentions 
that a similar impieguation of sandstone 
with copper is common in the NTewu'k 
s^'stem. 

NEWBERRY, J. S. 1870. 

' Desttriptions of the Carboniferous and Trias- 
sic fossils collected on the San Juaii ex- 
ploring exi>e<lition, imder the command of 
Cai>t. J. N. Macomb, TJ. S. ICnginoers. 
In rei)ort of the exploring expedition from 
Santa Fe, N. Mex., to the junction of 
the fxrand and Gn«n rivers of the great 
Colorado of the TVest, in 1859, under the 
command of ('apt. J. N. Macomb, "with 
g<'ological report by Prof. J. S. Newberry, 
Wa.shington (Engineer's Department, TJ. 
S. Array), 4to, i>p. 135-148, pis. 1-8). 
Some of the plants describcHl are found also in 
the Newark. 

NEWBERRY, J. K. 1878. 

D(>ncripti(m of new fossil fishes from the 

Trias. 
In New York Acad. Sci., Ann., voL 1, 1879, 

pp. 127-128. 
Abstract in Am. Jour. Sci., 3d ser., vol. 16, p. 

149; and in Ncues Jahrbnch, 1879, p. 110. 
ii^escril>cs the negus Diplurus, represented by 

Z>. lonfficaudatUrS, from Boonton, NT. J.; 

and PtyeholepU marshi, from Durham, 

Conn. (Joncludet) with brief remarks on 

the age of the system. 

NEWBERRY, J. S. 188S. 

[Remark on the intrusive charact>er of the 

trap of Bergen hill, N. J.] 
In New York Acad. Sci., Trans., vol. 2, 1882- 

1883, p. 120. 
Refers to an investigation by P. Schweitzer, 

demonstrating the difference between the 

trap of iUtrgen hill and the associated 

sandst(me. 

NEWBERRY, J. S. 1886. 

[Remarks on the geological i>osition of the 

Triassic and Jurassic rocks of America.] 
In New York Acad. Sci., Trans., vol. 5, 1885- 

1886. ♦ 

States the geological position of the Newark 

system, as shown by the fossil plants and 

fossil fishes, pp. 17-20. 

NEWBERRY, J. S. 1887. 

[R^nark on the former extent of the Kewark 
system.] 

In New York Acad. Sci., Trans., vol. 7, p. 39. 

States that the occurrence of Cretaceous strata 
resting on the crystalline rocks of Staten 
island, indicates the existence there dar- 
ing secondary times, of a region of separa- 
tion between the Newark areas of Con- 
necticut and New Jersey. 
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NEWBEBBT, JOHN S. 18HK. 

FoMil fislu^R an<l f<m«il pliintH of tlio Triasaic 

rocks of New Jerst^y aud the Connecticut 

Talley. 

XT. S. Gedl. Snrv., M<>noj;rai>h vol, 14, 4to, pp. 

i-xiv, 1-152, i»l8. 1-'J6, roviowcd by J. Mar- 

coii, in Am. Geol., vol. 6, pp. 160-174. 

Abstract In New York Acad. Sci., Trans., vol. 

6, 1866-1887, pp. 124-1*28. 
Notice in Am. Jour. Sci., 3d aer.. vol. 37, pp. 

77-78; and in Am. tieol., vol. 4, 187-188. 
Gives a short account of the diHtribution and 
of the principal featiires of the Newark 
syntem; presents the views of previous 
authors as to its age; discuswis its rela- 
tions with siniilar terranes in the Rocky 
mountain region and in EuroiH), pp. 1-17. 
Fishes : Reviews previous studies of the fossil 
lishes, and a list of those now known, pp. 
19-23. Description of genera and si)e«'iefl, 
principally from New Jersey and tlie Con- 
necticut valley, pp. 24-76, illustrated by 
pis. 1-20. 
Plants : Sketch of tlie flora with special refer- 
once to the fossil plants of the Connecti- 
cut valley and New York- Virginia (Pali- 
sade) aroa.-*, pp. 79-81. Description of 
genera and species, i)p. 82-95, illustrated 
by pis. 21-26. 
NEWBERRY, J. S. 1888a. 

Triassic plants from Honduras. 
In New York Acad. Sci., Trans., vol. 7, 1887- 

1888, pp. 113-115. 
Preliminary jiublication of a pai)er subse- 
quently printed under the title Rhietic 
plants from Honduras, in Am. Jour. Sci., 
3d ser., vol. 36, pp. 342-351, pi. 8. 
NEWBERRY, J. S. 1888b. 

Rhaitic plants from Honduras. 
In Am. Jour. Sci., 3d ser., vol. 36, pp. 342-351, 

- pis. 8. 
Compares some of the fossils described with 
similar plants from the Newark. 
NEWBERRY, J. S. 1890. 

On hendrophycut triassicus. 
In Am. Nat., vol. 24, pp. 1068-1069. 
A reply to J. F. James, in refiTcnee to the 
fossil mentioned, being of organic and not 
of inorganic origin. 
NEWBERRY, J. S. Citwl in the cause of the red 
color of the Newark sandstones (Russell, 
'82, p. 52). 
Cited on fossil plant from Connecticut (Cha- 

pin, '91a)t 
Review of report on fossil tishes and fossil 
plants by (Marcou, '90). 

Newberry, Fa. Contact metamorphism near (H. 
D. Rogers, '58, vol. 2, p. 688). 
Trap dikes near (II. D. Rogers, '.58, vol. 2, i>. 
688). 

New brid^ point, Pa. Dij) of Ni-iwark rocks near 
(Lewis, '85, p. 452). 

New Britain, CoBM. Detailed study of the geo- 
logical structure near (W. M. Davis, 'HO). 
Mention of the occurrence of bitumen in (Per- 
. civiO, '42, p. 443). 



New Britain, Conn.— Continued. 

Trap ridges and faults near, map of (W. M. 

Davis, '89c, p. 424). 
Trap ridges near, dese^riptifm of (Davis and 

Whittle, '89, p. 115. Percival, '42; pp. 373, 

375, 376, 379^381, 384-386). 

New Brunswick. Brief account of tho Newark 

system in (Bailey, Matthew and Ells, '80, 

pp. 2-23D aud maps. Matthew, '63). 
Brie( note on contact of Newark and Carbon- 
iferous in (Bailey, '85). 
Brief note on fossil wood from Gardner's creek 

(J. W. Dawson, '63). 
Brief reference to the geology of (Russell, '78, 

p. 220). 
Catalogue of mineral localities in (Marsh, '63). 
Copper ore on Grand Manan, occun*ence of 

(Chapman, '35). 
Description and discussion of Newark rocks 

of (Dawson, '78). 
Description of Grand Manan island '(Verril, 

'78). 
Geologic/al map of (Bailey, '65. Dawson, '78, 

map. Logan, '65, map No. 1. Matthew, 

*65, map). 
Geological sketch of (Credner, '65). 
Newark on Grand Manan island (Matthew, 

'78, p. 339). 
Newark rocks of, reference to (Dawson, '78, pp. 
86-87). 

Report on (Matthew, '65). 

Summary concerning (Chapman, '78, p. 
106). 
Newark system in, fonuer «fxtentof (Dawson, 

•78, p. 108). 

General remarks on (Dawson, '78, pp. 109- 
113). 
Observations on the geology of (15ailey, '65). 
Rtiport on tho geological survey of (Gesner, 

'39. Gesner, '40. Gesner, *41. (jkssner, 

'42. Gesner, '43a). 
Sections, Gardner's creek (Gesner, '41, p. 14). 

Grand Manan island (Chapman, '72, op. p. 
193). 

Qua<*.o hea<l, near (Gesner, '40, p. 17). 

New Brunswick, N. J. Ab.andoned quarries near 

((;ook, '81, p. 55). 
Altered hhalo near (Cook, '83, p. 23). 
Analysis of sandstone from (Cook, '68, i>. 516). 
Analysis of shale from (Cook, '68, pp. 384-385). 
Artesian wells at (('ook, '85, jjp. 112-113). 
Baryta near ((Jook, '68, p. 709). 
Bearing of joints at (Cook, '68, p. 201). 
Boretl wells at (Cook. '82, p. 147. AVard, '79, 

pp. 132-133). 
I Brief acirouut of the Newark system of (Daw- 

.son, '78, pp. 108-109). 
('o])l>er mine near, description of (H. D. 

Rogers, '40, p. 161). 
Coi)per orft at (Cook, '71, pp. 55-56). 
Copper ores near (Cook, '68, p. 678). 
Dip at (Cook, '08, p. 196). 
Dip in sandstone near (Cook, '82, p. 25). 
Dip in shale at (Cook, '79, p. 30). 
Dip near (II. D. Rogers, '40, p. 128). 
Minerals obtained near (Bexik, '39). 
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bBwlAtoiH n«»r il«nriptiiin uf ((Jook, 'M, l>. 

Rlwli at <lrB<.ri]itlnii ..f (rixik, 'OS. p. 212}. 
BuilH at <Coa1[ *rt,-i*p.M-i6J 
Trap H"il aaiKlBbmo ii™r. .1 
Ditvis, 'B3,p.300.iil.n). 

J0,!«2-Sor.l. 
Trail dikfl iifnr (Ciwh, ■»!, j.. a)«, 

SaSrAMttiOniHi. M, p. IW). 
TrapToaod near.iu borins (H. I>- Kogon. ■«, 



tHgit*) Coan. Brief accouut of frv mMir (E. 
Uitohdwk, '23,vol.«,p.«». 
SandHtsue anscialsd witb trap near (Penavl). 
•12, p. MO). 
rngtU Bine, Cowi. R«ka nuar (Perclval, 'Q, 
pp. lis. 391). 

BnildJnK atouea near 



P)i. 



.H-14ft). 



Dwwriplion of (Onrl.ni, '80, p.( 
Orij[lii of (Dartun, 'W, p. 1 TO). 
OutcmpB ot (Cwik, '82, p. 59|. 
Bnmll onlerop 11 r( Niuwn, 'M, p. 
Trapriddo nujir, ooorso of (Kwon, 



p. 35). 



(Pert 



pp.3: 



ilval. '42,{> 



(K!k of, brief reTerenco to the nBti 
(Cooppr, '32,p, WO}. 
New ChciUr, Pa. Ttnpclikei.n.'ar(H.l>.KoKB™, 
■5a, vul. 2, p. Ii88>. 
Trap from (C.B.Hall, '78, p. 11). 
Vti,Vitj,S.Y. Coliuuniirtrfl|«.at{M«her, 
p. 382). 
Con^onierate qiiiimi>» nmr (Matbor, '30, pp. 

12»-124). 
QoarrieB near (Mating, '13, |>|>. 280-287). 
Kew Durham. S J. BouucImj- of trap outoro 
{Ciwli, 08. p. ni). 
BuildiiiK stone uoar. wontiuii of (Cook, 'Bl 

13). 
Dip of Biuidstuue at (Diirtan, '8.1). 
BlBjiil«g™t<!a sanJatone at, ilBsoriptioc o 

eipoBureof (bartuu, '88). 
-trnprockJinarriBiiaUCook T9, p.2,'Jl. 
W«.t i-ontflit of trap Kbwt u.^ar (Dixrt.iu, 
p. 52). 
NEWEIJ', f- M. ' 

Richmond coal fleld, Tirgmia. 
lu Gtwt. Mag., dec. 3, vol, a, p|>. 118-140. 
A B'vii'w of ft paper by W. Clifford 01 
ItichuioiidciNilfli^l. States that [hoe 
ilo uottlilnont near theonltrops, anil 
tliBcuolTrftSnot ilD|MiMitwlin»rriitr 
basin witli «t«p «idc.^ as auppoaoi 
Lyell andothem. Mliowailiationclil 
ingai>ai<ni>liiDEaf tlieeual-boaring 1 
liKs Ukenplatv. 
Rnriewnl bj- W. Cllftord in Manehmlcr I 
r.wl. Soo., TranH.. Tol.a', pp. aiT-a.'W. j 

KEITKLL, F. B. Cilcil on tho fticbmnnrt non, ^ 

Hi-M (Clifford. '88). 
Sr-n Falrfleld, Pa, Trnp from (C. K. Hall, '78 I 

Htw Oardea, Pa. MeuUoniif alrapdikoin (Far. 



Tuposni[duo fiinii of (rcrolTal, ■la.p.aoS). 
<ew Ijcnnanlunn, K.J, Analyslx of coDglomei- 

alefrom ((Jaok.'G8,li.;)m) 
Boundary of Newark near (Cook, '08, p. 1T5. 

H.D.ltogwB, '40, pp. 111,118). 
OalcBreuuB crmglimn'ratu iiL'.iir, dotailed d» 

»crip[ioiiof<H,t).11o«Br8, '40,pp.l3T-lS8). 
CgnBlumerat«nMr(Cook,'ffi,p.7. Cook, '68. 

Mentionof (Mason, '90), 

ConglomiratoqiiurricB near (Nason, 'B», p.3»). 
Dip In HhAlo and conglomerale near (Cook, 'S2, 

p. 20), 
Dipnoar (Cook, 'C8.P.107. t^k, 'oa. p. 100). 

Change of (H. D. Kogen, '40, p, 132). 
DipoC varifgaltd oonfilomerate near (H. D. 

RoRerB-'aB, p.l«). 
Biv.T-o rlips near (KsBon, '88, p. 18). 
Section uf trap and saadstone near (DutOD, 

Kew (lemantowi, N. J. Trap hill near, descrlp- 

(mo of Cc«.k, '68, p. 194). 
Eelationuf (Na*oii, 'K9, T). M). 
Trap of, doHiTiplJoii (bartun, '90, pp. 3t-3T). 
Variegated cotiflinDeruUi near, deaorlptlon of 

H.l>.EoBEra,'M,p.l48). 
<leit OermaBtown hill, H. J. DeMriptlon of 

(ClK>k, •82,p.«&). 

nDautonnBiaaHUln.l^J. Probableholta 

nfiar(NiBaa, '89,]).2.'>). 

ven,4^0&n, Artiviian well bored at, record 

of (J IJ. iJanii, '83, p. 388). 

rBptko((llnl hard, '891. 

res nnar, descripUon of (W. M. Davis, '88, 



Dip of St 



tono ntai CWholploy, '45, pp. 81- 
cTtdenoo of (W. MJ Davis, '88, 



Cootofiy noni, brief aocoont of (Lyell, '4ivol. 

1, p. 13). ■' 

Dearjriptioll of the (W. M. Darig, '83, pp. 
287-209), 
r.coloayof thii Tii'inity of (Silllman, '14). 
Map of trap ridgos north of (J. D. Dana, TS, 

p. 418). 
Katlvp coppor fnnnd near, maaa of (SlUiinnn, 



■12, p, 433). 
Dana, '71a). 
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w HaTen, Conn. — Contiuued. 
Section of trap dikes near (W. M. Davis, '83, 

pp. 305-307, pi. 10). 
Sonth end of Newark arcMi at (Percival, '42, 

p. 426). 
Topograpliic and geologic features near, de- 
scription of tlie (J. b. Daua, '71, pp. 46-47) . 
Topographic feature of the region about, brief 

account of (J.D. Dana, '75o, p. 170). 
Trap and sandstone near, relation of (Whelp- 
ley, '45, pp. 62-63). 
Trap dikes near (E. Hitchcock, '23, vol. 6, pp. 

66,57). 

Reference to (Danberrj', '39, p. 22). 
Trap hills near, general account of the (Silli- 

man, '10, pp. 87-95). 
Trap outcrops near, critical study of (J. D. 

Dana, '91). 
Trap ridges near, account of the (Davis and 

Whittle, '89, pp. 105-106). 
Trap, character of (W. M. Davis, '896, p. 25). 
Trap rock near (E. S. Dana, '75). 

Brief account of (B. Hitchcock, '23, vol. 6, 
p. 50). 
■ Mention of (S. P. Merrill, '84, p. 24) . 

Quarries of (Shaler, '84, p. 127). 

Beference to the volcanic origin of (Coop- 
er, "22, p. 239). 
"West rock near, description of (Silliman, '20a, 

pp. 202-203). 

New HaTsn, l^a. Boundary of the Newark near 
(Frazer, '80, pp. 15, 39). 

N^w Holland, Pa. Boundary of the Newark near 
(H. D. BogerH, '58, vol. 2, p. 668). 
Conglomerate near (H. D. Kogers, '58, vol. 2, 
pp. 679-680). 

Trap dikes near (H. D. Rogers, '58, vol. 2, p. 
687). 

N«w Hope, Pa. Altered shales and saud^toueH at 

(H.D. Rogers, '48). 
Analysis of wap from (Geuth, '81, pp. 94, 95, 

96). 
Character of strata near (H. D. Rogers, '58, 

vol. 2, p. 673). 
Contact nietaniori)hism at, brief a<^count of 

(H. D. Rogers, '36, p. 162). 
Dikes near (H. D. Rogers, '58, vol. 2, p. 673). 
Dip in shale {uid sandstone at (Cook, '82, p. 26) . 
Limestone at (Cook, '70, p. 32). 
Metamorphism near (H. D. Rogers, '58, vol. 2, 

pp. 673, 674). 
Strikt) near (H. D. Rogers, '58, vol. 2, p. 673). 
Section of dikes at, after H. D. Rogers ( W. M. 

Davis, '83, p. 281, pi. 9). 
- Sflnrian limestone in Triassic rocks at (Cook, 

*83, p. 26). 
XMokness of the Newark near (Frazer, '77a, 

p. 490). 
Trap, contact metamorphism, etc., near, de- 
scription of (H. D. Rogers, '40, p]>. 153-154). 
Trap dikes near, description of (H. D. Rogers, 

'58, vol. 2, p. 685). 
Tittp hills near (Lesley, '85, p. xxix). 

NtwtafteB, CJoan. Sandstone quarries near (8ha- 
kr, ■M, p. 127). 



New Jersey. Age of the Newark rooks of (Mar- 

cou, '58, pp. 11, 13-16, 66. W.C.Redfield, 

'51). 

Indicated by fossil fishes (W. C. Redfield, 
'43a. Rcdfield, '56, i)p. 180-181). 

Note in reference to (Dawson, '58). 

Remarks on, (Newberry, '85. H. D. 
Rogers, '43b). 
Albit<' in sandstouo from (J. D. Dana, '71&). 
AnalysiM ol sandstone from (Schweitzer, '71). 

Not«) on the (Wurtz, '72). 
Analysis of trap from (Hawes, '75). 
Arkosenear Hoboken, possible origin of the 

(D.S. Martin, '83). 
Artesian wells in (Cook, '80. Ward, '79). 
Boundaries of Newark'fystem in (Cook, '65. 
Cook, '73. Cook, '88, p. 11). 

Briefly descrilied (Nasop, '89, p. 16). 
Building stone from, value of (Alger, '51). 

Reference to (Russell, '80, p. 35). 
Calcite from Bergen hill (vom Rath, '77). 
Catalogue of specimens for the Centennial Ex- 
hibition (Cook, '76). 
Character of the Newark system in (Cook, 

'88). 
Columnar trap at Orange (Cook, '84, pp. 23-28). 

A itopular description of (Heilprin, '84). 

Description of (Iddings, '86). 
('ontact metamorphism at Rocky hill (J. D. 

Dana, '43, pp. 113-114). 
Copper mint's of (Cook, '74, pp. 66-57). 
Copper mine at Flemiiigton, N. J., report on 

a (E. and C. H. Hitchcock, '59). 
Copper ore in (Cook, '71, pp. 55-67. Cook, '73. 

Cook, '81, pp. 39-40). 

Brief account of (Cook, '71, pp. 55, 57). 

Detailed account of (H. D. Rogers, '40, 
pp. 158-165). 

Mention of (Cook, '73, pp. 98-99). 
Datholite from Bergen hill (E. S. Dana, 72). 
Difference between the trap of Bergen hill 

and the associattMl sandstone (Newberry, 

'83). 

Dips in, general (J. D. Dana, '75, p. 419). 

Hypothesis acconnting for (Bradley, '76). 
Reference to (D. S. Martin, '76, p. 120). 

Disintegrated sandstone at New Durham, de- 
scription of an exposure of (Darton, '83). 

Former connection of the Newark sandstone 
in with the similar formation in the Con- 
necticut valley (l?radley, '76, p. 289). 

Fossil fish, footprints, raindrop impressions, 
etc., at Pompton (W. C. Redfield, '43). 

Fossil fishes and footi>rint8 at Wcehawken 
(Grataeap, '86). 

Fossil fishes and fossil plants from, descrip- 
tion of (Newberry, '88*. 

Fossil fishes from, description of (Egerton, '49. 
W.C.Redfield, '41). 
Description of new, from Bo<mt<>Ti (New- 
berry, '78). 
List of (be Kay, '42). 
Note on (W. C. Rodfield, '39). 
Note on the discovery of (Silliman, '39). 
Record of the finding of, at Weehawken 
(Britton, *86). 
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New Jersey— Continued. 

Fo8Hil AhIich from, remarks on (EmmoiiR, '57, 
p. 142. W. C. Redfield, '42). 

Fossil footprint, localities in, list of (C. H. 
Uitchcock, '88. pp. 122-123). 

Fossil footprint near Boonton, Inief record of 
the finding of a (Russell, '79). 

Fossil footprints and plants from Milford, list 
of (see £yerman, '89). 

Fossil footprints and raindrop impressions in, 
brief reference to (W. C. Bedfield, '43a). 

Fossil footprints at Pompton, reference to 
the discovery of (E. Hitclicock, *43a, p. 
255). 

Fossil footprints at I'omptou and Princeton, 
brief statement cvnceming the occur- 
rence of (Lea,'53, p. 185). 

Fossil footprints from, remarks <m (Cope, '69, 
p. 242). 

Fossil footprints fonud near Milfonl, brief 
description of (Eyerman, '86). 

Fossil fucoid from Milford, description of a 
(Lewis, '80b). 

Fossil localities, artesian wells, etc. (Cook, 
'85). 

Fossil plants from, remarks on (Newberry, '85). 

Fossil raindrop impressions at Xewark (W. 
C. Bedfield, '42. Lyell, '51, pp. 238, 242- 
244). 

From Pompton, description of (W. C. Ketl- 
field, '51a). 

Fossil reptile from (Cope, '68, p. 733). 

Fossil ripple-marks and raindrop impressions, 
brief account of, at Newark (Lyell, '43, pp. 
39-40). 

Fossils from, description and illustration of 
(Newberry, '88). 

Geological map of (Cook, '86). 

Geological map of New York City and vicin- 
ity (D.S.Martin, '88). 

Geological maps of, small (Putnam, '866, pp. 
146, 150). 

Geology of Hudson county (Kussell, '80). 

Geology of the Newark region in, general ac- 
count of the (Pierce, '20). 

Haye^iiie from Bergen hill, description of 
(Dartou, '82a). 

Hunterdon Copper Company's prope>rty, re- 
port on the (Dickeson, '59). . 

Hydrocarbon in the trap of the first Newark 
mountain (Russell, '78&). 

Ichthyolites from Red sandstont5 of, mention 
of (W. C. Redfield, '42). 

Limewtoiie out<'.rop8 along the northward bor- 
der of the Newark rocks of, remark on a 
lineof (Bytton, '85a). 

List of railroad stations on the Newark in 
(Macfarlane, '79, pp. 89-92). 

Microscopical character of building stones 
from (G. P.Merrill, '84, pp. 24, 26, pi. 8). 

Minerals obtained near New Brunswick (Beck, 

'39). 
Minerals of Suunuerville copper mine (Torrey, 

'22). 
Minerals of the Weehawken tunnel (Cham- 

berlin, '83. Darton, '82). , 








Kew Jeriey— Continrrad. 

Monoclinal dip of the Newark rocks cm 

reference to the cause of the (W. M. 

vis, '86). 
Native iron in trap from (Cook, '74, pp. 
Native silver in, on the occurrence of ( 

ton, '85). 
Newark belt in defined (Fontaine, '79, pp. 

31-33). 
I^ewark, a brief stndy of the stratigraph; 

(Walling, '78, pp. 195-197). 
' Newark in, description of the northwest 

dary of (KitcheU, '56, pp. 144, 145). 
Newark, an extended acooimt of the ( 

'82). 
Newark rocks of, on the former extent©; 

D. Dana, '79. D. S. Martin, '83. 

Martin, '85). 

Former extent of tlie (Rossell, '80a). 

General description of (Cook, '79, pp. 
35). 

Separate origin of the (H. D. Rogers, ' 

In Hunterdon county (Cook, '64, pp. 
Newark system in, brief description of ( 

rad, '39. Emmons, '57, pp. 3, 7-9. 

Hitchcock, '56. Lyell, '54. Macfarli 

'79, p. 68. H. D. Rogers, '58, vol. 2, 

759-765. Russell, '78, p. 223. Russell, 

p. 47). 
Newark sj'stem in, detaileil account of 
(Cook, '68). 

Discussion of the origin and forme^ 
•tent (J. D. Dana, '83). 
Newark system in, former extent of the (Br — 

ton, '81, p. 169). 
Northern geological map of; scale, 2 mil '^ 

to 1 inch (Cook and Smock, '74). 
Oolite a£ Franklin, ftergen county (Eaton, '3(^^ 
Origin of the material forming tUe Newai:*^- 

rocks of (Cook, '87, p. 127). 
Origin of the prevailing cfip of the^ Newar' 

sandstones and shales (Russell, '78, j). 229 ^ 
Origin of the Red sandstones of (Newberr^i 

'70). 
Palisadt^ region of, general account of (Akerly^ 

'20). 
Palisades trap, origin of (Wurtz, '70). 
Relations of the traps of (Darton, '90). 
Report on the geological survey of the State 

(H. I). Rogers, '36). 
Report on geology of (Cook, '83). 
Report on the Newark system in (Nason, '88). 
Rei>ort of progress in the study of the Newark 

rocks of (Cook, '87). 
Rogers, H. D., cited on the "variegated cal- 
careous conglomerate" of (Lea, '53, p. 190). 
Sandstone quarries in (Cook, '81, pp. 42-64. 

Shaler, '84, pp. 141-144). 
Soils from shale and trap in (Cook, '78). 
Trap and sandstone along the Hudson, general 

description of (Cozzen, '43). ■ 

Trap at Bergen hill (Crcduer, '65, pp. 392-394). 

Trap dikes and associated rocks of (Crwlner, 
70). 

Trai> from Patterson to Pompton, -brief ac- 
count of (Nuttall, '22, pp. 239^241). 
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ontiniifd. 

e Palisadea, on the ooaipoaitioa »f 
Dana, '72). 

is of, brief aooouiit of (Russell, *7fi, 
-242). 

ions on (W. M. Davis, *82). 
■ion on the origin of (Darion, '€9). 
on the crescent form of certain 
Rogers, *43c). 
-shaped, of (SUliman, '44). 
phic form of, remarks on the (Perci- 
, p. 311). 
t in, Inrief aooonnt of (Knutons, *57, 



lark on the origin of the <T. S. Hunt* 

stndy of (Darton, '90). 
', reference to the volcanic (Cooper 
239,243). 

inarries (G. P. Merrill, '89, pp. 435- 
haler, '84, pp. 145-144S). . 
8 of, on the intmsive natare of the 
c (Russell, '78a). 
the ( W. M. Davis, '82o). 
ity between the Newark and the 
ic in (McGee, '88, p. 135). 
ity of the Newark system and the 
tous in (Cook and Smock, '78). 
for New Jersey Oil Co. near New- 
isoD, '89&). 

tions. (Ook, '65, p. 21 . Cook, '68, 
Folio. CJook, '68, p. 40. Cook, '80, 
»iece. Cook and Smock, '78, p. 25. 
'89, pp. 20, 22-24. H. D. Sogers, 
H. D. Rogers. '40, pi. 1). 
r. Mather (W. M. Davis, '83, p. 281, 

Darton, '90, pp. 57, 58). 

through (Credner. '65, pi. 13). 
le station (Darton, '90, p. 24). 
Mills (Cook, '68, p. 204). 
; to Dean's pond (Cook, '68, p. 199, 
»ortfolio). 

Passaic (Cook, '68, p. 199, and in 
>)• 

., showing junction of trap, with 
tary rocks beneath (Russell, '80, 

>ne, near (Darton, '90, p. 69). 
• to lake Ontario (J. Hall, '43). 
arton, '90, p. 26). 

, showing fault (Darton, '90, p. 23). 
p mass (Darton, '90, p. 54). 
ip to Plainfield (Cook, '68, p. 199, 
•ortfolio). 

, near (CJook, '81, p. 56). 
(Darton, '90, p. 47). 
) Newaark system in (Davis and 
», pp. 388, 394). 
to Boonton (Cook, '85, pi. op. p. 



B, near. After G. H. Cook (W. 
8, '83, p. 281, pi. 9). 
Darton, '90, p. 35). 

showing lower contact of trap 
arton, '90, p. 31). 
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: H«w Jerwy, serti^Bs— Continued. 
I Long Hill to Boundbrook (Cook, '6«, p. 199, 

. and in portfolio). 

j Martin's dock (Cook, '68, p. 202. Darton, 00, 

j p. «5. W. M. Davis, '83, p. 3t)9, pi. U). 

Morris hiU (Cook, '68, p. 203). 
Morris Plains to Jersey City (Cook, '68, p. 199, 

and in portfolio). 
Nc»hanic Station, near (Darton, '90, p. 67). 
Newark (Ook, '81, pp. 48-49).- 
In quarry near (Shaler, "84, p. 142). 
Rocks exposed in quarries at (Finch, '26, 
pp. 209-211). 
Newark and New York bays, across (Cook, '68' 

p. 231). 
Newark meadows (Cook, '68, p. 232). 
Newark mountains, across. After H. D. 
Rogers ( W. M. Davis, '83. p. 281, pi. 9) . 
To Brooklyn heights, N. Y. (Cook, "68, pp. 
230,324). 
Palisades (Cook, '68, p. 200. Darton, '90. Em- 
mons, '46, p. 200. Gray and Adams, '60, 
p. 242. Mather, '43, pi. 34). 
After Cook (W. M. Davis, '83, p. 281, pi. 9). 
After Mather (W. M. Davis, '8:1, p. 281, pi. 9). 
Prom Jersey City to Fort Lee (Cozaens, '43 
pi. 2). 

Opposite New York (Cossens, '43, pi. 3). 
Slaughter's landing. After Emmons (W. 
M. Davis, '83, p. 281, pi. 9). 
Paterson (Darton, '90, p. 18. W. M. Davis 

'83, p. 309, pL U. Shaler, 84, p. 143). 
Point Pleasant (W.M. Davis, '83,p.309,pl. 11). 
Pompton lake, near (Darton, '90, p. 25). 
Rah way to Deal (C!ook, '68, p. 242). 
Riegelsville to Trenton ((^ook, '68, p. 199, and 

in portfolio). 
Rocky Hill (Darton, '90, p. 59). 
Sandy Hook to near Newburg, N. Y. (Akerlv 
'20). 

SergeantsviUe, faulted beds near (Cook, '89 p 

14). 
Showing unconformity between the Newark 

system and the Cretaceous (Cook and 

Smock, '78, p. 171). 
Snake hill trap (Darton, '90, p. 55a). 
Somerville, brecciated below trap near (Dar- 
ton, '90, p. 29). 
Soorland mountain (Darton, '90, pp. 91, 92). 
Titusville to Stockton (Darton, '90, p. 61). 
Union hill trap (Darton, '90, p. 53). 
Watchung mountains, across (Cook, '83, p. 

166, and plate). 
Trap sheets (Darton, '90). 
Weehawken. Palisade trap at. After I. C. 

Russell (W. M. Davis, '83, p. 281, pi. 9). 
Showing junction of trap and sandstone j«t 

(W. M. Davis, '83, p. 309, pi. H). 
Trap and sandstone beneath (Darton, "90, 
p. 116, i>l. 5. Russell, '80, p. 39). 
Westville, trap sheet near (Darton, '90, p. 66). 

Westwood and Hohokua, faulted beds be- 
tween (Cook, '89, p. 14). 

New Jersey and Connectlcnt valley. Sttctious, 
hypothetical, of, after I. C. Russell (w! 
M.Davis, '83, p. 281, pi. 9). 
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New JwMj and Connecticit Tmlley— Continued. 
SectionH, ideal, showing tlio oppoHite dipA of 

the Newark of (RusAell, '78, p. 230). 
New Jern^y to €oBneetlcit Tmllejr. Section show- 

in{( former connection of Newark areas 

(LeConte, '82, p. 600). 

New Londoii, P. E. I. Analysis ot limestone 
from (DaWMon and Harrington, '71, p. 41). 

Discovery and geological age of Bathygnathu$ 
boretUu from (Dawson, '54a). 

Discovery ot Bathygnathuthorealis at (Daw- 
son, '53. DawHon and Harrington, '71, p. 
16. Ells, '84, p. 19E. Owen, '76, p. 361). 

Fossil reptile from (Dawson, '78, p. 119). 

Triassic bods, so called, near (liain and Daw- 
son, '85, p. 155). 

Newmarket, N. J. Dip at (<>Nik, '68, p. 197). 
Newmarket, Ta. Boundary of Newark near (Hein- 
rich, '78, p. 236. W. B. Kogers, '40, p.62). 
New Prospect, Pa. Trap dike near (Lewis, '85, p. 

448). 
New ProTidence, N. J. Abandoned quarries near 
(Cook, '81, p. 55). 
Black shale, with plant remains near (Nason, 

'89, p. 28). 
Ik)uudary of Second monntain trap near 

(Cook, '68, p. 184). 
Sandatone qnany near (Cook, '79, p. 23). 
New Bichmond bay, P. K. I. Trap (Ells, '84, p. 

" 18E). 
New Salem, Pa. Calcareous conglomerate from 
(C. E. Hall, 78, p. 68). 
Trap dikes near (Frazor, '76, p. 95). 
Newton, N. J. Analysis of limestone from (Cook, 

'68, p. 516). 
Newton, Pa. Sandstone quarries at (Shaler, '84, 

p. 157). 
New Temon, N. J. Altered shale near (H. D. 
Rogers, '40, p. 133). 
Dip in shale at (Cook, '82, p. 30. H. D. Rogers, 

'40, p. 183). 
Dip near (Cook, '68, p. 196. Cook,. '68, p. 198. 

Cook, '68, p. 199). 
Diverse dips near (Nason, '89, p. 19). 
Fossil footi>rints from (Cook, '85, p. 95). 
Origin of trap near (Darton, '89, p. 137). 
Trap hill near (Cook, '68, p. 188). 
Trap outcrop at (Cook, '82, p. 19). 
New Vernon trap ridge, N. J. Description of 

(Cook, '82, pp. 67-58). 
New Yemon trap sheet, N. J. Description of 

(Darton, '90, pp. 34-35). 
New York. Building stone of the Newark sys- 
tem in, brief report on the (J. Hall, '86, p. 
198). 
Geological map of (Putnam, '86a). 
Geology of Rockland county, brief a<rcount of 

(Lincklaen, '61). 
Newark rocks in, brief description of (Con- 
rad, '39. Emmons, '46. Macfarlane, '79, 
p. 68). 
Near Stony Point, brief note on (J. D. Dana, 

'80-'81,vol.22, p. 113). 
Brief note on the presence of (De Kay, '42, 

p. 385). 
Brief reference to (J. Hall, '43). 



New York— Continued. 

Newark sandstones in, brirf theoretical con- 
sideration relating to mode of forma- 
tion of (MathCT, '45, p. 14). 
Newark region in, general acopunt of the geol- 
ogy of (Pierce, '20). 
Newark rocks of Staten island, description 

oftheiBritton, '81). 
l*alisade region, generid 4icoount of (Akeriy, 

'20). 
Railroad stations on the Newark formation in, 

list of (Macfarlane, '79, pp. 67-88). 
Reil sandstone and conglomerate of^ an ac- 
count of (Mather, '43, pp. 285-294). 
Report on the geology of (Cook, •79). 
Sandstone and trap of Riehmond and Rock- 
land counties, an accent of the (Mathw, 
'39). 
Sections of, after W. W. Mather ( W. M. Davis, 
•83, p. 281, pi. 9). 
Haverstraw, near (Mather, 43, pL 5). 
Rorkland county (Mather, *43, pi. 45). 
Staten island (Ozsens, '43, pi. 4. Brit- 
ton, '81, pi. 16). 
Verdrieye hook, near, sandstone with dike 
beneath trap (Mather, '43, pi. 6). 
Trap dikes of Staten island, brief reference to 

the (Cham1>erlin, '87). 
Trail ridgfs of, the topographic form of, re- 
marks on (Percival, '42, p. 311). 
Trap rocks of, detailed study of, the (Dartoa, 
'90). 
An account of the (Mather, '43, pp. 278- 
283). 
Trap sandstone, etc., of Rockland and Rich- 
mond counties, report on (Mather, '43). 
New York, soithem, and New Jersey, nortlMni. 
Sections across. After AV. TT. Mather 
(W. M. Davis, '83, p. 281, pi. 9). 

Nictaare, N. 8. Iron ores at (Alger, '27, pp. 229, 
330). 

Nof kamixon clifTs, Pa. Brief account of (H. D. 

Rogers, '40, p. 124). 
(character of strat« near (H. D. Rogers, '58, 

vol. 2, p. 674). 
C<m glomerate of ((?ook, '68, p. 209). 
Description of (H. D. Rogers, '36, p. 152). 
Dip in sandstone at (Cook, '82, p. 27). 

Nockamixon swamp. Pa. Metamorphism near 

(H. D. Rogers, '58, vol. 2, p. 686). 
Nolan's ferry, Ta. Boundary of Newark near 
(Heinrich, '78, p. 235. W. B. Rogers, '40, 
p. 61). 
Norristown, Pa. Boundary of the Newark near 
(H. D. Rogers, '58, voL 2, p. 668). 
Character of strata at (H. D. Rogers, '58, vol. 

2, p. 672). 
Dip of the Newark system at^, remarks on 

(Frazer, '76c). 
Sandsto^ quarries at (Shaler, '84, p. 157). 
ITnconformity at the base of the Newark near 
(Lesley, '83, p. 132). 
North Belleville, N. J. Building stone near 
(Cook. '68, pp. 506-507). 
Dip in sandstone at (Cook, '82, p. 24). 
Fault at (Cook, '82, p. 16 and pL 3>. 
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Korth RelleTille, N. J.— Continued. 
Quarries at (Shaler, '84, p. 141). 
Sandstone quarries at (Cook, '79, p. 22). 

North Branchy N. J. Dip in shale near (Cook, 
•79, p. 30). 

North Bmnford, Conn. Description of trap ridges 
near (Hovey, '89, p. 365. Percival, '42, p. 
330). 
Topographic form of trap ridge near (Perci- 
val, '42, p. 303). 

North Carolina. (Kerr, 75). 

Age of the coal-bearing rocks of (Stevens, 
'61). 
As shown by specimens of lignite (W. B. 

Rogers, '55a). 
Discussion of (Emmons, '576, pp. 79-80. 

Lesqueronxr '76, p. 283). 
Indicated by fossil fishes (W. C. Redfield, 

'56, pp. 180-181). 
Note in reference to (Dawson, '58) . 
Remarks on Newberrj', '85). 
Analysis of coal from (Battle, '86) . 
Analysis of water from bored well at Durham 

(Venable, '87). 
Brief account of Chatham series in (Emmons, 

'57, pp. 19-20). 
Coal fields of (Macfarlane, '77). 
Brief account of (Daddow and Bannnn, '66, 

pp. 403-406. Le Conte, *82, pp. 457-459). 
Brief description of (McLenahan, '52. Pat- 
ton, '88, pp. 23-25. H. D. Rogers. '58, vol. 
2, p. 764. Williams, '85, p. 59). 
Detailed report on (Chance, '85). 
Comparison of rocks of, with those of the 
Connecticut valley. New Jersey, etc. 
(Emmons, '57, pp. 14-16). 
Conglomerate at the base of the Newark, 
brief account of (Emmons, '57, pp. 19-21). 
Conglomerate in (Kerr, '75a). 
Dan river area, account of (Olmsted, '27). 
Deep river coal field, brief account of (Chance, 
'84. W. R. Johnson, '51a. Jackson, '56a. 
Lyelh, '54, p. 12. Lyell, '66, p. 457).^ 
Description of (W. R. Johnson, '50, pp. 161- 
166). 

General account of in (Macfarlane, '77, pp. 

516, 528). 
Report on (Wilkes, '58). 
Deep river valley, special report on (Emmons, 
•67a). 

Depth of artesian well at Durham (Venable, 

'87). 
Dip of sandstone in the Chatham series (Em- 
mons, '57, p. 22). 
Dip opposite, in Deep and Dan river, Newark 

areas of (Bradley, '76. Kerr, 75). 
Dip, prevailing, of the Newark in (W. B. 

Rogers, '42). 
Dips, general, in (J. D.^ana, '75, p. 419). 
Emmons, E., cite(l on fossil binl Xhhw, from 

(Mackie, '04). 
Former connection of the two Newark areas 

in (BKMlley, '76, p. 289). 
FoBslil fish At>ra, remarks on (K. KmmouH, '57, 

p. 142). 



North Carolina— Ck>ntinned. 

Fossil plants from, compared with the older 

Mesozoic of Virginia (Fontaine, '83, pp. 

122-123). 
Compared with others from ('hina, Mexico, 

and New Mexico (Newberry, '66). 
List of (Fontaine,. '83, p. 101). 
Fossil n-^ptiles from (Emmons, '57, pp. 145-147, 

pi. 8). 
Description of (Cope, '69, pp. 10-11, 56-59). 
Observations on (Coin*, '70, Cope, '73). 
Fossil vertebrates from, syno]>His of (Cope, 

'75). 
Fossils, asso<'iated with t-oal in (H. D. Rogers, 

'58, vol. 2, p. 764). 
Fossils, mammalian, from, d(>Hcri))tion of 

(Osborn, '86. Osbom, 'W5a. Osborn. '87) 
Geological maps of (Willis, '86, pis. op. pp. 

301,302). 
Gold in Newark rocks, mention of the occur- 
rence of (Mitchell, '27). 
Handbook of (McGehee, '83). 
Iron ores of (Willis, '86, pp. 305-1106). 
List of railroad stations on the Newark (Kerr, 

'79a). 
Mitchell cited on the trap rocks of (Lyell, '47, 

p. 273). 
Newark system in, condensed account of the 

(J. D. Dana, '75, pp. 405, 406). 
. Newark areas of, brief account of (Emmons, 

'57, pp. 4, 7, 9, 11, 14, 16. Henderson, '85, 

p. 88. Olmstoad, '20). 
A dis<;ussion of its structure and former ex- 
tent (Kerr^ 74). 
Brief account of the classification of tlie, in 

(Emmons, '58). 
Newark rocks, brief discussitm of, in con- 
nection with other localities (W. B. Rog- 
ers, '54). 
Newark system in, divisions of (Emmons, '57, 

pp. 13-14. Emmons, '57c). 
Generalized section of, together with a 

summary of results respecting their fauna 

and flora, etc. (Emmons, '57). 
Observations on (Kerr, '75a). 
Older Mesozoio flora of, general remarks and 

conclusions on (Fontaito, '8.3, pp. 121-128). 
Older Mesozoic flora of (Fontaine, '83, pp. 97- 

128, pis. 48-57). 
Oolitic basin in, briefly describe<l (H. D. Rog- 
ers, '56, p. 32). 
Outlines of the geology of (Mitchell. '42). 
Phy Biographical description of (Kerr, '79). 
Quarries of Newark sandstone in (Shaler, '84, 

pp. 181-182). 
Reference to the opposite dips and former 

connection of the two main Newark areas 

of (Russell. 78, pp. 252-253). 
Remarks on an outlying area of Newark on 

Drowning creek (Mitchell, '29, p. 17). 
Report on the cojil lands of De<*p river (W. R. 

Johnson, '.^l). 
Report on the geology of (Emmons, '52. Kerr, 

'75. Olmstead, '24). 
ReiH)rt on the Midland counties of (Emmons, 

'56>. 
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North Carolina— Continued. 

Report on tlio mineralogy of (Genth and Kerr, 
'81, pp. 82-«). 

Report of progress on geology of (Kerr, '86). 

Revievr of Ji. Emmons's geological report on 
the Midland counties of (Dewey, '67). 

i^ndstont) in the gulf, thickness of (Emmons, 
'57, p. 22). 

SandHtonc quarries of (G. P. Merrill, '89, pp. 
455-4.'>6). 
North Carolina, sections. (Emmons, '56, pp. 338- 
342. Emmons, '57, p. 152, and plate. Em- 
mons, 'bib, p. 76. Fontaine, '83, p. 100. 
Kerr, '79). 

Cape Pear and Beep rivers (W. R. Johnson, 
'51, map No. 2). 

Coal-bearing rocks (Emmons, '52, pp. 115-116). 

Dan river coal field (Emmons, '52, p. 144. Em- 
inouB, '56, pp. 255, 260. Emmons, '57, p. 
12. Jones, '62, p. 89. Kerr, '75, map). 

Deep river coal field (Emmons, '52, pp. 120- 
125. Emmons, '56, pp. 238-239. Jones, '62, 
pp. 89-90. Kerr, '75, map. Wilkes, '58, 
p. 4). 

Dennis bridge near (W. R. Johnson, '51. p. 5). 

Dikes. After Emmons (W. M. Davis, '83, p. 
281, pi. 9). 

Eagle bridge (Emmons, '52, p. 150). 

Egypt shaft (Chance, '85, p. 21. Emmons, '56, 
pp. 233-234. Emmons, '57, pp. 31-32. Jack- 
son, '56a. Kerr, '75, p. 142. Wilkes, '58, 
pi. op. p. 6) . 

Evans' mills (Emmons, '56, p. 231). 

Farmville (Chance, '85, pp. 22, 28-35). 

Gulf (Chance, '85, p. 41. Emmons, '57, p. 152, 
and plate). 

Leaksville (Emmons, '5G, pp. 257-258). 

Madison, near (Emmons, '56, p. 259). 

Sewell's millstone quarries (W. R. Johnson, 
'51, map No. 5). 

Showing relation of Newark system in (Em- 
mons, '57, p. 9). 

Taylor's, coal seams at (Chance, '85, p. 40). 

Wade's coal mine near Leaksville, coal-bear- 
ing shales at (Emmons, '52, p. 149). 

Statistical and descriptive account of (Anony- 
mous, '69)T 

Trap dikes in, de«omi>osition of (Burbank, 
'73). 
Mention of, in (Bradley, '76). 
Brief account of, in (Emmons, '57, p. 150). 

Various reports cited on the geology of (Hale, 
'83). 

NORTH CAROLINA LAND COMPANY. 1889. 

A statistical and descriptive account of the 
several counties of the state of North 
Carolina. 
Raleigh, pp. 1-136. 

Contains a brief account of the coal lands of 
North Carolina, pp. 103-104. 
North Coventry, Pa. Newark rocks of (Fra^er, '83, 

p. 220). 
Northfleld, Conn. Trap dikes in (Frazer, '83, p. 
220.) 
Trap ridjjjt'8 near (Percival, '42. ]>. 346). 
Description of (Percival, '42, p. 337). 



Northield, Mass. Boundary of Newark near (E. 
Hitchcock, '58, p. 9). 

Coarse conglomerate in, reference to (C. H. 
Hitchcock, '77a, p. 446). 

Columnar trap near (E. Hitchcock, '23, vol. 6, 
pp. 53,55). 

Limestone in, reference to (£. Hitchcock, '35, 
p. 218). 

Newark area at, north end of (Perctval, '42, 
p. 426). 

Newark at, north terminus of (A . Smith, '32, 
p. 219). 

Newark rocks of, character and mode of for- 
mation of (Jackson, '41). 

Trap in, brief account of (E. Hitchcock, '23, 
vol. 6, p. 44). 

Trap near, brief acconi|t of (E. Hitchcock, 
'23, vol. 6, pp. 46,49). 

Unconformity at base of Newark (Jackson, 
'566, p. 184). 
Northflelff; N. J. Trap hill near (Cook, '68, pp. 

185,186). 
Northfbrd, Conn. Fetid limestone in, reference 
to (E. Hitchcock, '41, p. 444). 

Limestone near, description of (Percival, '42, 
p. 316). 

Trap ridges near, description of (Percival, '42, 
pp. 336, 342-343). 

Trap ridge near, toiwgraphic form of (Perci- 
val, '42, p. 304). 
North Guilford, Conn. Conglomerate in (Perci- 
val, '42, p. 427). 

Trap ridges near, description of (Percival, '42, 
pp. 336,338). 
North Hamden, Cona. Contact metamorphism in 
(Percival, '42, p. 436). 

Contact phenomena pear (Percival, '42, pp. 
429-430). 
Northampton, Mass. Artesian well at (Emerson, 
'87, p. 19). 

Brief account of a visit to (Lyell, '45, vol. 1, p. 
252). 

Xj^sil footprints at (E. Hltchc(A;k, '58, pp. 50 
et seq.). 

Fossil footprints found at, remarks on (£. 
Hitchcock, '45e, pp. 62-65). 

Fossil footprints from, description of (E. 
Hitchcock, '86, pp. 317-325. £. Hitchcock, 
'41, pp. 478-501. B. Hitchcock, '48). 
Special characterof (E. Hitchcock, '41, p. 469). 

Fossil footprints in, localitiesof (E. Hitchcock, 
'41, p. 465). 

Plant impressions observed in (E. Hitchcock, 
'41, p. 450). 

Remarks on trap-tuff or. tufaceous conglomer- 
ate at (E. Hitchcock, '44«, p. 7). 
North Haven, Conn. Description of trap ridges 

near (Percival, '42, pp. 401-403). 
North moantains, N.'s. Contact of trap with 
sandstone beneath (Ells, '85, p. 7E). 

Description of (Dawson, '47, p. 55. Dawson, 
'78, p. 90. Gesner, '36, pp. 226-229. Jack- 
son and Alger, '33, p. 220). 

Iron ore at (Harrington, '74, p. 207). 

Iron ores in, brief account (Alger, '27, p. 330). 

Rocks of (Gesner, '36, pp. 170, 224). 
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North BMNiBtalu, X. M.— Cootinued. 

Sandstone beneath trap at (GtMuer. '36, p. 72). 
Trap of (Chapman, 78, p. 110, 111-112). 
Trappean overflow (Chapman, '78. pp. 110, 111- 

113). 
(See Blomidon.) 
North Orange, Coan. Description of trap dikeit 
in Primary rocks near (Percival, '42, p. 

414). 
NorU PUiafleM, X. J. Shale between Firat and 

Second moantains near (H. D. Rogers, '40, 

p. 134). 
North riTor, If. 8. Description of Newark rockH 

near (Ells, '85, p. 7E). 

North Roekaway, N. J. Dip in shale near (Cook, 

'82, p. 28). 
North aagmr loaf Moantaia, Mass. Section of 

(Walling, '78, pi. op. p. 192). 
North valley hiU, Pa. Newark rocks in contact 
with limestone area near (Lewis, '80a). 
Trap dike near, description of (Fraaer, '80, p. 
30). 
North WUhnham, Matt. Dip and strike of rocks 

in (S. Hitchcock, '41, p. 448). 
Norwood coal mlae, Ta. Notes on (Taylor, '35, 

p. 284). 
Ntfrwottoek, Mats. Section across Connecticut 
Ttlley at (E. Hitchcock, '58, pi. 3). 
Section through (Walling, '78, pi. op. p. 192). 
Study of dips near (Walling, '78, p. 192). 
Notch 'aioaatalB, t'oaa. Anterior trap ridges of 
(Davis and Whittle, '89, p. 109). 
Snudl map of portion of (Davis and Whittle, 
'89, pi. 2). 
Nott's eoal adne, Ta. Analysis of coal from 

(Maciarlane, '77, p. 515). 
Nottteghaai, Pa. Trap dike near (Lewis, '85, p. 

448). 
Noiriaa't, Ta. Boundary of the Newark near ( W. 

B. Bogwa, '39, p. 75). 
Nova Seotia. Age of the Newark rock in, remark 
on the (H. D. Eogers, '58, vol. 2, p. 693). 
Age of the Newark system in, note in refer- 
ence to the (Dawson, '58). 
Amygdaloid minerals of (Jackson, '59a). 
Amygdaloid on the east shore of .the bay of 
Fundy, brief account of (Honeyman, '88). 
Catalogue of mineral localities in (Marsh, '63). 
Copper ore in (Howe, '69). 
Dip of the Red sandstone in, brief account of 

(H. D. Rogers, '58, vol. 2, p. 761). 
Greological map of, scale 3 miles to 1 incli 

(Dawson, '78, Isted., map). 
Geolof^ical map of, scale 40 miles to 1 inch, 

(Gesner, '36). 
Geological map of, with accompanying mem- 
oirs (Gesner, '43). 
G^e<4ogical map of (Jackson and Alger, '33. 

Logan, '65, map No. 1). 
Greology and mineralogy of (Jackson and 
Alger, '33). 
Beaiarkt on the (Gesner, '36). 
Geology of, notes on (Alger, '27). 
Gmelinite from, description of (Howe, '76). 
Ideal section through the basin of Mlnas 
(See Hartt, '67, p. 248). 



Xo?a Seotia— Continued. 

Iron ore of (Hafringtou. '74. pp. 207. 219). 

Joints in trap of, remark on (Jacksou, '41a). 

Manganese in (Gil]>in. '85). 

Mineralogi«*al paiHir relating to (Marsh, '67;. 

Mineralogy of (Howe, '69). 

Mineralogy of the trap rocks of (Howe, '75). 

Minerals found in, account of (Emmons, '36, 

p. 345.351). 
Minerals of (Willimott, '84). 

Native copper from the bay of Fundy. refer- 
ence to (Gilpin, '77, p. 749). 
Newark rocks in, brief account of (Chapman, 
'76, pp. 82-83. Dawson, '56, pp. 20-21. 
Hull, '87, p. 86. M'Kay, '66. H. D. Rog- 
ers, '58, vol. 2, p. 759-765). 

Antigonish county (Honeyman, '67, pp. 108, 
118). 

Brief reference to (Macfarlane, '85, p. 56). 

Description of (Ells, '84, p. 12E. Ells, '85, 
pp. fr-7E. Dawson, '78). 

Former extent of (Dawson, 'X8, pp. 86-87). 

Kings county, general account of (Honey- 
man, '79, pp. 27-28). 

Mode of deposition of (Dawson, '78, p. 111). 

Mode of formation of (Dawson, '78, p. 93). 

Near Truro (Honeyman. '74, pp. 345-346). 

Gn Five islands, Great village, etc. (Honey- 
man, '78). 

Summary concerning (Chapman, '78, pp. 22, 

106, 110-112). 

Petrographic comiMurison of certain nM>ks in 

(Honeyman, 83). 

Petrography of trap from (general acc«iuut of 

(Honeyman, '85, pp. 122^-124). 

Section, basin of Minas, through (Hartt, '67, 
p. 243). 

Blomidon, LyeU, '45, vol. 2, p. 172). 

. Blomidon and Hoi ton, between (Dawson, 

'47, p. 56). 
Cobequid bay to Cobequid mountains (Daw- 
son, '78, pi. op. p. 125). 
De Bert river, near (Dawson, '47, pi. 5). 
Great village river, near (Dawson, '78, pi 

op. p. 125). 
Horion to cape Blomidon (Dawsou, '78, pp 

90-94). 
Minas basin, north shore of, after J. D 

Dawson (W. M. Davis, '83, p. 281, pi. 9). 
Partridge island (Dawson, '78, pi. op. p. 125) 
Petite river, east of (Dawson, '52, p. 298). 
Petite river, mouth of, sliowing uncxinform 

ity at base of Newark (Dawson, '52, p. 399 

Dawson, '78, p. 89). 
Rocks of (Dawson, '78, pi. op. p. 20. Jack 

son and Alger, '33, map). 
Sbovring unconformities in (J. AT. Dawson 

'52). 
Swan creek, east of (Dawson, '78, p. 103). 
Two islands, opposite (Dawson, '47, pi. 5). 
Submerged ledge along bay of Fundy, shore of 

(Perley, '52, p. 159). 
Trap in, brief account of (Bi'aumout, '34, pp. 

247-248). 
Trap of, lyief account of (Chapman, '78, pp. 

110, 111-112. Emmons, '36, p. 335). 
Brief Te{et«ue«» \a V6^^TlVS\£k»a^^'\^!Q^. 
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Nora Kfotlftr-Con tinned. 

Tupograpliic form of, remarks ou the (Perci- 
val, '42, pp. 311-312). 

NILES, Vf. H. 1870. 

Some iuterosting phenomena observed in 
quarrying. 

In Boston Soc. Nat. Hist., Proc., vol. 14, pp. 
80-87. 

Refers to Prof. John Johnson's observations 
on movements in the rocks at Portland, 
Conn., and describes the comlition of the 
quarries at that looaliry as seen during a 
subsequent visit. 
NILES, W. H. 1879. 

On some expansions, movements, and frac- 
tures of rocks observed at Monson, Mas- 
s[achu8etts]. 
* In Am. Assoc. Adv. Sci., Proc, vol. 22, pp. 
156-163. 

Quotes observations by J. Johnson on spon- 
taneous movements in rocks at Portland, 
Conn. 
Niskisakawick creek, N. J. Dip at (Cook, '68, p. 
198). 

Dip in shale at (Cook, '82, p. 27). 
Nissely's -mill. Pa. Boundary of the Newark 
near (Frazer, '80, p. 35). 

NUTTALL, THOMAS. 1821. 

Observations on the geological structure of 

the valley of the Mississippi. 
In PhiladelphiatAaad. Nat. Sci. Jonr., vol. 2, 

pt. 1,* pp. 14-52. 
(Contains a brief account of the Richmoud coal 

field, Va., pp. 35-37. 

NUTTALL, THOMAS. 1882. 

Observations and geological remarks on the 
minerals of Paterson and the valley of 
Sparta, in New Jersey. 

In Am. Jour.* Sci., vol. 5, p. 239-248. 

Describes briefly the sandstone and trap be- 
tween Paterson and Pompton, N. J., ])p. 
239-241. 

NUTTALL, T. Cited as to the age of the coal fields 
of North Carolina (Emmons, '56, p. 271). 

Cited ou fossil fishes from the Richmond coal 
field, Va. (W. B. Rogers, '43, p. 300). 

Cited on foHsil plants from the Richmoud coal 
field, Va. (Taylor, '48, p. 46). 

Cited on the Richmond coal field, Va. (Tay- 
lor, '35, p. 289). 

Nyack, N. Y. Dip and strike near (Mather, '43, 
p. 617). 

Earth, charcoal, bones, etc., beneath Red sand- 
stone (Akerly, '20, pp. 36, 59-60). 

Quarries near (Mather, '43, p. 287). 

Sandstone quarries near (Mather, '39, pp. 12.'>- 
126). 

Supposed fossil bone found near, mention of 
(Mitchill, '28, p. 9). 

Trap near, outcrops of (Darton, '90, p. 38). 

Traj) roc-k near, brief account of (Mather, '39, 
p. 117). 

Unconformity of trap and sandstone near 
Darton, '90, p. 48). 



Oak isUBd, N. 8. Dip of sandstone on (Dawson, 
78, p. 92). 
Exposure of Newark sandstone at (Dawsont 

'47, p. 57). 

Oakland, N. J. Trap hill near (Cook, '82, pp. 48, 
49). 
Trap ridge near, course of (Nason, '89, p. 34). 

Oak monntalB, Oa. Trap dikes in (Longhridge, 

'84, p. 279). 

on in North CJaroltna. Brief account of (Kerr, 
'66, p. 46. N. C. Land Co., '60, p. 104). 

OLDHAM. Cited on the age of the iwichmond 
coal field, Va. (Hull, '81, p. 460). 

OMkam creek , N. J. Boundary of First mountain 
trap near (Cook, '68, p. 181). 

Old Filler Iron mine, Pa, Description of (d'lnvil- 
liers, '86, pp. 1513-1514). 

Old ProTOst qsarry, N. J. Dip in sandstone at 

(Cook, '82, p. 25). 

0LM8TEAD, D. 1820. 

Red sandstone formation of North Carolina. 

In Am. Jonr. Sci., voL 2, pp. 175-176. 

Mentions the character and extent of the 
Newark rocks between Chapel Hill and 
Raleigh, N. C, and also the discovt^ry of 
coal on Deep river, N. C. 

0LM8TEAD, DENI80N. 1824. 

Report on the geology of North Carolina, con- 
ducted under the direction of the Board 
of Agriculture. 
[Plac>.e of publication not given] pp. 1-44. 
Review in Am. Jonr. Sci., 2d ser., vol. 14, pp. 

226-251. 
Contains a brief, general account of the D«tep 
river coal field. 
0LM8TEAD, DENI80N. 1827. 

Report on the geology of North Carolina, 1825. 
In papers on agricultural subjects, and Pro- 
fessor Olmstead's report on the geology of 
North Carolina. Raleigh, pp. 85-142. 
Contains a brief account of the Dan river 
area; refers to the occurrence of building 
stone and coal, pp. 125-128. 
0LM8TEAD, D. Cited ov. the Deep river coal 
field, N. C. (W. K. Johnson, '51, pp. 4-5). 
Cited on the extent of the Newark in North 

Carolina (Wilkea, '58, p. 2). 
(Mtetl on trap dikes in North Carolina (\V. M. 
Davis, '83, p. 293). 
Olmstead's mill, N. J. Dip of shale at (Cook, '79, 

p. 30). 
O'Neirs quarry, N. J. Boundary of Second 

mountain trap at (Cook, '68, p. 184). 
One-mile run, N. J. Dip at (Cook, '68, p. 196). 
Onslow, N. 8. Newark rocks near (Marsters, '90). 
Orange, N. J. Bored well and siiring near, with 
analysis of water (Cook, '85, pp. 118-122). 
Bore<l well at (Cook, '84, pp. 132-135). 
Boundary of First mountain trai) near (Cook, 

'68, pp. 180,181). 
Columnar trap at (Cook, '84, pp. 23-28. Dar- 
ton, '90, p. 24). 
Columnar trap near, description of (Iddings, 
'86). 
Povw\&Y d^Acriytlon of (Heilprin, '84). 
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Onuige, 5. J.— Continued. 

DeBcription of qoarries at K*ouk. *8l. pp. 50- 

51). 
Dip in sandstone at (C^ok. '92. p. 24k. 
Sandstone quarries near 4Shaler. '84. pp. 142- 

143). 
Sandstone qnany at (Cook. '79, p. 23). 
Thickness of Watchung trap sheet near <I>ar- 

ton, *90, p. 22>. 
Trap rock quarries at (Cook. *79, p. 23. Cook. 

•81, p. e2). 
Vesicular trap near (Darton. '90. p. 28). 
Ormn^e, Ta« Boundaries of Xewark near (Hein- 

rich, 78, pp. 236-237. W. B. Rogers. "40. 

p.fi2). 
OnMge eoaatj, X. €. An account of the Newark 

in (Mitchell, '42, pp. 130-134). 
Oraage cMOitj, Ta. Boundaries of the Newark 

in (W. B. Rogers, '40, p. e2). 
Brief aceount of sandstone in (W. B. Rogers, 

'36, pp. 81, 82). 
Character of conglomerate in (W. B. Rogers, 

*39, p. 72). 
Newark area in (Heinrich. '78. pp. 336-237). 
Onnge HiMBtein, X. J. Quarriea of (Cook. '81. 

pp. 62-63). 
Quarries of trap rock at. mention of (G. P. 

MerrOl, '89, p. 436). 
Sandstone quarries of (Shaler, '84, p. 142). 
Ore Hill, N. C. Iran oro at (Kerr, 75. pp. 230- 

232). 
Orwell tey, P. E. I. Description of fossiil wood 

from (Dawson, '54) . 
Fuc«uds from (Bawison and Harrington, '71, 

p. 46). 
Section at (Dawson, '78a, pp. 29,31). 
Section near (Dawson and HarriDgton, '71, p. 

Thicknees of the Newark at (Dawson, '78a, 

pp. 29, 31). 
Orwell pointy P. E. I. See Gallows point. 
08B0RN, HEHRT F. 1886. 

OhservatkHis upon the upper Triassic mam- 
mals, Dromatherium and Microconodoii. 

In Philadelphia Acad. Nat Sci., Proc., vol. 38, 
1887, pp. 359-363. 

Redescribes certain mammaliau jaws, dis- 
covered by £. Emmons, in North Carolina, 
in 1857, and named by him Dromatherium. 
A study of these fossils, it is stated by 
the author, shows that they beloug to two 
genera. A new genus, Microcouodou, is 
proposed for the hitherto undescribed 
torm. 
OSBOBN, HEITBT. 1886a. 

A new mammal from the American Triassic. 

In Science, toL 8, p. 540. 

From a comparison of certain mammalian fos- 
sils collected by £. EmmouH, a new genus 
termed Microcouodou, is established in 
additiMi to Dromatherium, as determined 
by Emmons. 
OSBOBN, HRNRT F. 1887. 

The Triassic nuunmals, Dromatherium and 
Hfbrooonodon. 

la Am. Phil. Sci., Proc., vol. 24, pp. 109-111, 
- pL op. p. 111. 



0$ROR.\« HEXRT F.— C4»ntinu<><l. 

Abstrai-t in Am. Jour. Sri.. 3*1 ser.. r«^. 34. p. 



72. 



Describes and illnstratcj» the rharst't eristics 
of t he genera ment ioneil . 

OKBORX, HE5RT F. l!^«a. 

On the structure and t-laasificatiuu i^ Meao- 

zoic mammals. 
In Philadelphia Acad. Nat Sci.. Piw (vol. 

39], pp. 283-293. 
Reviewed by £. D. Cope, in Am. Nat., vol. 33. 

1889. pp. 723-724. pL 14. 
Notic« in Am. Joor. Sci.. 3d ser., vol. 36. p. 3W: 

and in GeoL Mag. f London], n. s.. dt<-ade 

3, voL 5. pp. 132-134. 
Abstract of a paper relating to the structure 

of British Mesosoic mammaU. but treats 

of genera, familiea. etc., found in America. 
OSRORN, S. Cited on Jurassic leptihM from 

high northern latitudes (Hull, '87, p. 96). 
Outer sandy eore, 9. S. Dip at (Jai^ksoa and 

Alger. '33, pp. 239-231). 
Trap of (Jackson and Alger, *33. pp. 339-231). 
OWEN, RICHARD. 1«4«. 

On the omithichnites [of the Connecticut val 

ley] and DinomLs [of New Zealand]. 
In Am. Jour. Sci., vol. 45, pp. 185-187. 
Contains general observations relating to tlie 

nature of the fossils in question. 
OWEN, RICHARD. 1859. 

Paleontology (»r a systematic summary of ex- 
tinct animals and their geological rela- 
tions. 
Edinburgh, 2d e«l., pp. i-xvi, 1-463. 
Contains a brief account of the fossil foot- 
prints of the Connecticut valley, pp. 181- 

182, 324-327. 
OWEN, [RICHARD]. 1876. 

Evidence of Theriodonts in Permian deposits, 

elsewhere than in South Africa. 
In Loudon Geol. Soc., (^uart. Jour., vol. 32, 

pp. 352-363. 
Reviews Joseph Leidy's paper ou Bathygna- 

thus borealit, and states incidentally that 

the rocks in which the foaail occiirre«l are 

probably Permian, pp. 359-362. 
OWE>% RICHARD. I88S. 

The continental ty}>e or normal orography and 

geohigy of continents. 
In Am. Assoc. Adv. Sci., Proc., vol. 32, pp. 

256-260. 
Contains a brief reference to the nwrks of the 

Newark system, p. 257. 
OWEX, R. Cited on bones of Megadaett/lua 

polyzeltu (E. Hitchcock, '65, p. 39). 
Cited x>n characteristics of the footprints of 

Brontozoum giganteum (E. Hitchcoi^k, '60, 

pp. 149-150. 
Cited on skin marks in fossil footprints 

(Lyell, '71, p. 362). 
OwFs head, N. B. Newark rocks at (^lat- 

thew, '65, p. 123). 
Oxford, N. C. Boundary of the Newark near 

(Eumious, '56, p. 241. W. R. Johusou, 

'51, p. 4. Mitchell, '42. p. 130. Olmstead, 

'24, p. 12. Wilkes, '58, p. 2). 
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Oxford, N. (' Continued. 

Brief account of geology near (McLenahan, 

'52, p. 169. Emmons, '576, p. 77). 
DeeompoRitiun of trap dikes near (Burbank, 

'73, II. 151). 
Lignite near (Kerr, 75, p. 206). 
Oxford, Pa. Trap dike near (Lewis, '85, p. 447). 
Paekanaf k mountain, N. J. Description of (Cook, 
'68, p.- 185. Cook, '82. pp. 54-55 
See Third Watchung moontain. 
PACKARD, A. K. 871. 

Remarks on Catopterus gracilis at Sunderland, 

MasH. 
In Essex Inst. Bull., vol. 3, pp. 1-2. 
Brief abstract of remarks on a visit to vari- 
ous fonsil localities in the Connecticut 
valley, 
llemarks on the character of Mormoluc^ddes 
(Palephemera). 
PACKARD, A. S. Cited on Mormolucoide^ ar- 

ticiilatuH (Scndder, '84, p. 431). 
Facot'M creek, N. J. Bearing of joints at (Cook, 

•68, p. 201). 
Paine' H hole, Conn. Description of trap ridges 

ntuir (Percival, '42, pp. 400^402). 
PallMide mountain, X. J. Altered shale near 
(C<M>k, '83, p. 24). 
AualyniH of soil from (C(K>k, '78, pp. 37, 39). 
Bored welU on ((Jook, '85, pp. 122-123). 
Course of (C<M»k, '82, *p. 19). 
Descripti<m of (Cook, '68, pp. 176-178. Cook, 

'82, pp. 44-47). 
Description of rock of (Cook, '68, p. 178). 
Dip in indurated shale on west slope of (Cook, 

'82, p. 24). 
Elevation of (Cook, '68, p. 176). 
Intrusive character of (Cook, '68, p. 176). 
Quarries on (C(K>k, '81, x>p. 43-44. Cook, '81, pp. 

60-62). 
Saudstoue tm west Hlope of (Cook. '68, p. 208). 
Palisade mountains, New York and New Jersey. 
(ieneral account of (Pierce, '20, pp. 181- 
189). 

Palisade. Newark area defined (J. D. Dana, '75, 
pp. 404, 405). 
Position and brief description of (Fontaine, 
'83, pp. 5-6). 
Palisade range. Course of, described (Nason, '89, 

p. 34). 
Palisade trap, New Jersey and New York. De- 

8crij)tion of (Darton, '90, pp. 37-53). 
Palisade trap ridge. General description of (Rus- 
sell, '78, p. 241). 
Palisade trap sheet. Origin of (Darton, '89, pp. 
137-138). 
Position of, in the Xewark sv stem /Darton, 
'89, p. 139). 
Palisades, N. J. Account of (Davis and Whittle, 
'89, pp. 106-107), 
Analysis of trap rock from (J. D. Dana, '73, 

vol. 6, p. 106). 
Arkose of (Cook, '82, p. 33). 
Building stone of (Cook, '79, p. 19. Cook, '81, 

pp. 43-44). 
Columnar trap (Cook, '84, p. 27). 
Conglomerate beneath (Cook, '68, p. 208) 



PaliMdes, N. J. —Continued. 

Contact metamorphism near, reference to 

(Cook, '87). 
Described briefly as a trap outcrop (H. 0- 

Rogers, '36, p. 159). 
Description of, in Hndaon county (Russell, 

'80). 
Dip at (Cook, 68, p. li»5). 
Dip of sandstone beneath (H. D/ Rogers, '36, 

p. 160). 
Exposures of stratified rocks l>eneath (Ros- 

seU, '80,p.40). 
Intrusive origin of (W. M. Davis, '82). 
Junction of trap with sandstone in (Russdl, 

'78a). 
Origin of, discussed (Wurtz, '70). 
Origin of the a4Jscent sandstone (Xewberry, 

'70). 
Paving stone quarries at (Cook, 68, pp. 522- 

523).' 
Quarries of trap rock in (Cook, '81, pp. 60-61). 
Sandstone beneath (Cook, '82, p. 20). 
Sandstone lieiieath trap af, reference to < Finch 

'26, p 211. H. D. Rogers. '40, p. 145). 
Sandstone quarries of (Shaler, '84, p. 143). 
Section of (Cook. *68, p. 200). 
Section of, after 6. H. Cook ( W. M. Davis, '83, 

p. 281, pi. 9). 
Section of at Weehawken, after I. C. Russell 

(W. M. Davis, '83, p. 281, pi. 9). 
Section of, opposite New York (Cozzens, '43, 

pi. 3). 
Slickensides and faults in (Nason, '89, p. 26). 
Trap at, thickness of (Cook. '82, p. 46). 
Trap rock of (Cook, '79, p. 32). 
Cnmirasition of (J. D. Dana, '72). 
Ol)servations on the stratification of the 

(Martin, B. N., '70). 
Reference to the volcanic origin of the 

(Cooper, '22, p. 240). 
Trap rock quarries of (Oiok, '79, p. 25). 
View of (Cook, '83, frontispiece). 
Palisades, K. T. Brief acconnt of (Emmons, '42, 

pp. lfr-17. Emmons, '46, pp. 200-201. 

Lincklaen, '61, p. 34). 
Contact metamon^hism beneath (Mather, '43, 

p. 285). 
Section at Slaughter's landing, after £. Em- 
mons (W. M. Davis, '83, p. 281, pi. 0). 
Section of dikes in sandstone under, after W. 

W. Mather (W. M. Davis, '83, p. 280, 

pl. 0). 
Strike section of (Mather, '43, pl. 34). 
Palisades, New York and New Jersey. Boundary 

of the Newark at base of (H. D. Rogers, '40, 

p. 117). 
Brief account of (Macfarlane, '79, p. 68. D. S. 

Martin, '88, p. 9. Mitchill, '28, pp. 2-10). 
Description of (Akerly, '20, pp. 27-28, 31-37, 

57,69-67). 
Description of the geology of (W. M. Davis, 

'83, pp. 209-271). 
Elevations on the (Akerly, '20, p. 28). 
Palisades, New York and Ylrginta. Area, extent 

of (Emmons, '57, p. 3). • 

PalMer station, Pa. Boundary of the UTewark 

near (C. E. Hall, '81, p. 49). 



LITEBATDRE. 



(HsinrlcL. 78. p. 188. W. B. ftoiftni. ':». 

p. 76). 
Paiinll'smlll.Ta. l>lpat(W.B.Ragen.'3«,p.B(l). 
PuU,P». Trap dike Dear (Lawin, 165. p. liS). 
Pivartttn, Pi. Stcnvtons near <Fnii«r. 'T7, p. 

2T(). 
PiKlfaa)', N. J. Cluu-aolec aud lUpof nlnlaiu^u' 

Fanhai*, N. B. Kocka near (Jwluon and Algnr, : 
'33, p. 2W|. I 

Purlapl«M rinr, N. 8. Trap nnr (Dawmn, '78. | 
p. IMl. 

Partridge liluti. It. 8. AmjgilalDid and tufo uu 



(Dawe 






Amygdalald beaeatli trap on {Dave 



, '78, p. 



Contdrlian ol (bale at (Edudohk. 'X. p. S30). 

Itejicriptiira of (l>aw<un, "TS, pp. 10&-]0fl. ticH- 

ner, '38, pp. a<!-148. Jackaon and Al^fer. 



p. Mi- 
Mention of (Haraten, 'tM). 
SaadatODO U'n<'atli1rii|ia,t I)tiVH>D, '47, p. S4) 
Saodatmie b«n«Mh trap on (Dawiion, '78, p 

KM). 
SecUam on (Damon. '78. pi. op. p. 1ZS). 
SpeclBi: grarity of tnp rocks tioni (How, '75. 

vol. 1, p. 138). 
Trap rock »t (Dawaon. '17, p. M). 
Tnp abore amygdaloid at (Oeaner. '36, p. 2i4) . 
VIBW of ( Jiifkaou OD.I Al^Tr, '83, pi. 3). 
ukuk,H.J. Dipinundntoneat (Cuok, 'az,p. 



FmualcN.J. Briafao 



lofreckai; 



it (Daitou, 



Junction of imp and i 

'90, p. M). 
Section from, to Boonton, S. J. (Cook, '88, p. 

188, and map In portfolio). 
Trap rnekut. Ijiiuf reference to the nature of 

(Cooper, '22, p. StU). 
iwde fliU), V. t. Colamnar trap near (Cook, 

■«8, Up. 201-L><I3) 
Cuuglaineruteuur (Cuuk, '79, p. 19). 
Daacription of aandatoDO exposed near (H. D, 

Ri^nra. '40, p. 180). 
Jonctlon of trap and aaoilslone at (Raiaell, 

■780). 
Sketet>oftrapaadundatoneBt(W.U.DHvls, 

>S3, p. 800, pi. II). 
aUrsan.N.J ArtesliiuwGllat(Cook,'79,p.l2B). 
I<awduiu);loiDerala beuuatli trap near ( Darton, 

Bored veil at (Cook, '82, pp. 143-llS). 

Bond well! at, irith aualyaia of water (Cook, 

■8S,pp.ll5-117(. 
BoundiuyufVlrat mountain trap near (Cook, 



-Contlnned. 

^r!f acciipiit of the rm-k and mineral uear 

(J U.JI[>ul,'»U). 
lililingiitoiieat (Cook, 'U. pp. 5IIS-S0S). 
lanclier of tbn roeka Iniiuarrlm near [Na- 



Cook, 'SI, p.S;. Uarb. 
Conglomerate at (Cook, '» 









p.S2). 






itunanear|Cook.'82, 
ilftonea lieneath (H. 



CoBtaetof trap wi 

D. Rogers. '3<, p. 180). 
Dfp at ((;ook, ■68, p. 190). 
Dip in aandatoue at (Cook, '79, p. 30). (kwk, 

'83, p. 2i. n. D. Kogrni. '40, p. 130). 



Dip I, 
Dmoriplii 









.inm near (B. D. Rag. 

aF(W.M. Darts, 



Urwriptlou of tbe geolaio' ui 

■83, l.p. 272-271) 
Supuaura of jiupiwaed luiaal conglomerate 

H™r(DiiH4,n, '90,p.l7). 
rHiiltiii'dt (Cuok, '83. ]i. 291. 
Faulted trap uear, alietcU uf (W. M. Davta, 

'83, p. 309, pi. 11). 
Gap in trap ridge at (Cook, '82, p. 49). 



p. EO-SI. Danou 



iwlab 



i>.aO). 
uir (Xaa, 



Bl(,'S2, 



Sotch in l^rvt r 

28). 
Plant remalnn )u jxnmlHtoiio near (Kaaon, '89, 

p. 28). 
Qnuriea at (Cook. '79. p. 2«). 
DeacriptioD of (Cook. 81. pp.M-E2). 
Menllon of (G. P. Merrill, '88, p. 430). 
Saudatone beoeath ti-ap at, reference to (H. D. 



ifwl TiHir. dPMriptlonoflH.D. 
]> 130). 
1jHera<r4.<ouDiof(II.I). Rogen, 



Roger, 
Kogcrf 



■«, p. 127). 
Dewnrlption of (Cook. '08; p. 209). 
HandBl.ino qunnlcs at (Cook, '70. p. 

fieetlou at (.Shater, '81, p. 11.1). 
Kwtian of tr:>p, »audHttiui<, <^i-.. ne 

■88, pp. 202-203). 
'I'taplillls Hi-iif, Uriuf rrlereBCU lo (1 

era, '36, p. IM). 
Trap outcrop at, deacripdon uf (H. I 



Trapr. 
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Pattenbirg, N. J.— Continued. 
Foldo near (Cook, '82, p. 17). 
GneisH bordering the Newark system near 

(Nason, *89, p. 16). 
Limestone at (Cook, '82, p. 43). 
PATTEB80N, W. D. Stone quarry at Newark, 

N. J., description of (Cook, '81, p. 49). 
P4TT0N, JACOB HABRI8. 1888. 

Natural resources of the United Statecf. New 
York and London, pp i-xv, 1-523. 
Contains a brief general account of the 
Richmond, Farmville, Deep river, and 
Dan river coal fields, pp. 22-25. 
Pang moiiatain, Conn. Description of (Pert^ival, 
'42, p. 349). 
Fault near (W. M. Davis, '88, p. 473). 
Fossil fish near, mention of the occurrence of 

(Percival, '42, p. 446). 
Trap ridges near (Percival, '42, p. 348). 
Description of (Percival, '42, pp. 341, 350, 
352,370-371). 
Paving stones. (See trai>.) 
Peabodj Musenm, Tale College. Collection of 

fossil fishes in (Newberry, '88, p. 21). 
Peach Bottom, Pa. Description of trap dike near 

(Frazer, '80, p. 31). 
Peach Bottom ferry, Pa. Trap dikes at (Lesley, 

'85, p. Ixlv). 
Peapack, X. J. Boundary of Newark near (Cook, 
'68, p. 175. Cook, '89, p. 11. H. D. Rog- 
ers, '40, p. 118). 
Conglomerate near (Cook, '79, p. 19. Cook, 

'82, p. 21). 
Contact of Newark rocks and gneiss near (H. 

D. Rogers, '40, p. 16). 
Dip and char.icter of sandstone near (H. D. 

Rogers, '40, p. 128). 
Dip in conglomerate near (Cook, '82, p. 29). 
Dip in shale near (Cook, '82, p. 29). 
Diverse dips near (Nason, '89, p. 18). 
Gneiss bordering the Newark system near 
(Nason, '89, p. 16). 
Pearl knob, Conn. Description of (Percival, '42, 

p. 372). 
Pebble blnff, N. J. Dip in couglomerat« at (Cook, 
'82, p. 27). 
Dip of conglomerate at (Cook, '79, p. 29). 
PECKITT, h. Analysis of iron ore by (d'luvil- 

liers, '83, pp. 348-349). 
Pelham, Mass. Description of trap dikes in 

Primary rocks in (Percival, '42, p. 426). 
Peneplain. Exidauaticm of the term (W. M. 

Davis, '89c, p. 430). 
Pen Mar, Pennsylvania and Maryland. Trap dike 

near (Lewis, '85, p. 448). 
Penn point, P. K. I, Sterubergia from (Dawson 

and Harrington, '71, p. 46). 
Pennington, N. J. Dip near (Cook, '68, p. 197). 
Trap liills near, brief reference to (H. D. 
Rogers, '36, p. 159). 
Pennington mountain, N. J. Description of 
(Cook, '68, p. 190. Cook, '82, p. 60). 
Detailed description of (Darton, '90, pp. 59-61). 
Origin of trap of (Darton, '89, p. 138). 
Penn* 8 neck, N. J. Boundary of Newark near 
(Cook, '68, p. 176). 



PeuMsylTania. Age of certain iron ores in (T. S. 
. Hunt, '76, p. 320). 
• Analysis of trap and sandstone from (Genth, 

'81). 
Annual Teport on, third (Rogers,. '39, pp. 12, 

17, 18-23). 
Annual report on geology of, fifth (H. D. Rog- 
ers, '41). 
Boundaries of the Newark system, briefly' 

described (Lea, '58, p. 92). 
Brief account of having seen basalt in (T. P. 

Smith, *99). 
Catalogue of rocks from (C. £. Hall, '78). 
Cave near Port Kennedy, description of 

(Wheatley, '71). 
Conewago hills and Stony ridge, descriptimi 

of the (Gibson, '20). 
Copper ore at Bonnaughton, occurrence of 

(Frazer, '776). 
(]k>unty maps, brief explanation of (Lesley, 

'85). 
Dip, etc., in Lehigh county, observations on 

(CKHall, '83). 
Dip of the Red sandstone in, brief account of 

the (H. D. Rogers, '58, vol. 2, p. 762). 
Dips in, general (J. D. Dana, '75, p. 419). 
Fault and trap dike near YardleyviUe (Lewis, 

'82). 
Fossil bones and fossil plants at, finding of 

(Wheatley, '61a). 
Fossil fish scales at Yerkes station, record 

of the finding of (Leidy, '76). 
Fossil footprints and other fossils near Golda- 

boro, discovery of ("Wanner, '89). 
Fossil footprints from, remarks on (Oo]>e, '69, 

p. 242). . 
Fossil reptiles from, description of (Cope, '00, 

pp. 25-26, 56, 59-61, 122A, 169-175, 232). 
Observations on (Cope, '73, p. 210. Cope, 

'70). 
Phcenixville, description of (Cope, '77). 
Fossil reptilian bones at upper Milford, on the 

finding of (Lea, '51, pp. 171-172). 
Fossil reptilian remains from, description of 

(Cope, '77). 
Ph<enixville, a study of (Cope, '66). 
Fossil saurian from, description of (Lea, '53). 
Fus.sil shell from, description of (Conrad, '69). 
Fossils found at Phceuixville, account of 

(Lewis, '84). 
List of (Jones, '62, pp. 93-97). 
Fossils vert^^brate from (Cope, '85). 
Description of (Cope, '87). 
Remarks on (Leidy, '57). 
Geological map of (Putnam, '86e, pi. op. p. 179). 
Adams county (Lesley and Frazer, '76). 
Cumberland county (Lesley, '80). 
Geology near West Chester, brief account of 

(Finch, '28). 
Geology of York county (Frazer, '75c. Fra- 
zer, '85). 
Iron ores and sandstones in the' Newark sys- 
tem of, report on (d'Invilliers, '86). 
Iron ores near Dillsburg (Frazer, '76d). 
Isolated areas of older strata in the Newark 

of (Frazer, '77c). 
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PeBBsylTMiU — Continned . 

Joints in trap dikes of, brief remark on (H. 

D. Rogers, '41a). 
Lehigh county, notes on (Lesley, 75). 
Lignite from (W. B. Rogers, *55). 
List of railroacl stations on the Newark in 

(Macfarlane, 79, pp. 04-108). 
Lithographs of saiiiian bones from Phietiix- 

ville (Wheatley, '05). 
Manner in whidi the Newark rocks of, were 

deposited (Lesley, '04, pp. 438-480). 
Newark area in (Shaler, '84, p. 150). 
Newark area of Chester county (Frazer, '83). 
Newark ores in (Frazer, 77e). ■ 
Newark rocks in, brief account of (E. Hitch- 
cock, '50. Lyell, '54. Prime, 75). 
Newark system in, condensed account of (H. 

D. Rogers, '58, vol. 2, pp. 007-071). 
Newark rooks of, description of the (Frazer 

'82). 
Extended account of (H. D. Rogers, '58). 
In connection with other localities, brief 

discussion of (W. B. Rogers, '54). 
Newark rocks near Philadelphia, description 

of(C. E.Hall, '81). 
Popular account of the (Lewis, '82a). 
Quarries of Newark limestone in (Shaler, '84, 

p. 150). 

Records of a bored well near Easton (Lesley, 

•91). 
- Heport on geology of Berks county (d'lnvil- 

liers, '83). 
Chester county (Lesley, '83). 
Lancaster county (Frazer, '80). 
Montgomery* and Bucks counties (C. E. 

Hall, '81). 
Penn township (Frazer, '80, p. 38). 
York and Adams counties (Frazer, '70). 
York, Adams, Cumberland, and Franklin 

counties (Frazer, '77). 
Report on laboratory work (McCreath, '81). 
Sandstone quarries in (Shaler, '84, pp. 150-157). 
Second laboratory report (McCreath, '79). 
Sections, Adams county (Frazer, *77a). 
Atland shaft, York county (Frazer, '77, pi. 

op. p. 232). 
Beeler'fl crossroads, through (Frazer, '75, op. 

p. 94). 
Bridgeport, west of, to Bryn Mawr (C. E. 

Hall, '81, in pocket). 
Bridgeport to West Conshohocken (C. E. 

Hall, '81, in pocket). 
Bridgetown to Bridgewater (C. E. Hall, '81, 

in iM)cket). 
Bucks county (C. E. Hail, '81, p. 48). 
Cashtown to Gettysburg (Frazer, '77, pp. 

295-299, pi. op. p. 298). 
Churchville to the Po<inessing creek (C. E. 

Hall, '81, in i>ocket). 
Cold point to Barren hill (C. £. Hall, '81, in 

pocket). 
Cornwall, near, showing relation of the 

Newark and Primal slates (H. D. Rogers, 

'58, voL 2, pp. 718-a9). 
Cornwall iron mines (Lesley and d'Invil- 

liers, '86, pp. 498, 500). 
DOlsbiirg, near (Frazer, '70d). 



FeaBsylTanla— Continued. 

Dillsburg to Better's croHsroads, Adams 

county (Frazer, '77, pp. 205-273, pi. op. p. 

204). 
Dreshertowu to Waverly heights (C. E. 

Hall, '81, in pocket). 
Emigsville, through (Frazer, '70, op. p. 92). 
Franklintowu to near Wellsville (Frazer, 

'77, pp. 271-273, pi. op. p. 272). 
Gettysburg, after P. Frazer; after H. D. 

Rogers (W. M. Davis, '83, p. 281, p. 9). 
Gettysburg and Littlestown (Frazer, '77, 

pp. 299-304, pi. op. p. 304). 
Harrisburg, near (Lesley, '04, p. 470). 
Hockersville, near (d'Invilliers, '80, pp. 

1500-1507). 
Hummelstone ^rownstone quarry (d'Invil- 

liers, '80, pp. 1504-1505). 
Ideal of ancient surface on which the New- 
ark was deposited (Lesley, '04, p. 470). 
Jarrettown to Frankfort (C. £. Hall, '81, in 

pocket). 
Jones's ore bank (H. D. Rogers, '58, vol. 1, 

p. 90). 
Lancasterville to Ritterhousetowu (C. B. 

Hall, '81, in pocket). 
McCormic mine (Frazer, '77, pp. 215-217). 
Monroe (H. D. Rogers, '58, vol. 2, p. 081). 
Montgomery county, etc., near (Philadel- 
• phia (C. E. Hall, '81, in pocket). 

Montgomery and Bucks counties (C. E. 

Hall, '81). 
Morgan's mill to Holmesburg (C. E. Hall, 

'81, in pocket). 
Morristown to Fairmouut (C;. E. Hall, '81, 

in pocket). 
Morrisville (C. E. Hall, '81, p. 41). 
Mount Holly to near Mechanicsville (Fra- 
zer, '77, pp. 274-277, pi. op. p. 274). 
Neversink mountains, near (H. D. Rogers, 

'58, vol. 2, p. 081-082). 
Newark rocks of (Frazer, '82, pp. 124-127. 

H. D. Rogers, '58, vol. 2, sheets 1 and 2, 

in portfolio. H. D. Rogers, '58, vol. 1, pp. 

100, 102, 103, 100, 104). 
New Hope, after H. D. Rogers (W. M. Da- 
vis, '83, p. 281. pi. 9). 
Phoenixville tunnel (Jones, '02, pp. 95-97. 

Wheatley, '01, p. 45). 
South mountain, across (H. 1>. Rogers, '58, 

vol. 1, pp. 100, 102, 103). 
Steitler ore bank (H. D. Rogers, '58, vol. 1, 

p. 89). 
Susquehanna river, along the west side of 

(H. D. Rogers, '58, vol. 2, pp. 077-079). 
Washington to Chestnut hill (C. £. Hall, 

'81, in ]M>cket). 
Will grove to Paul's hook (C. £. Hall, '81, in 

pocket). 

Yardville to Morrisville (C. E. Hall, '81, in 
pocket). 

Thin sections of rock from, examinations of 
(Frazer, '75). 

Trap and sedimentary rocks of the Newark 
system near, account of the (d'Invillieni, 
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PennsylTKnia — Continued. 

Trap dikes in southeastern (Frazer, *84f p. 693. 
Lewis, 85). 

Trap from Williamson's point, stndy'of (Fra- 
zer, '78). 

Trap near Gettysburg, comparison of, with 
the trap of Connecticut (Frazer, 756). 

Trap rocks of York and Adams counties (Fra- 
zer, '75a). 
PEBCIVAL, JAMES 0. 1822. 

[Noticse of a locality of sulphate of barytes 
and other minerals in Berlin, Conn.]. 

In Am. Jour. Sci., vol. 5, pp. 42-45, with map. 

Brief reference to trap and sandstone. 
PEBCITAL, JAMES 0. 1842. 

Report on the geology of the state of Con- 
necticut. 

New Haven. Pp. l-495*and a map. 

Abstract in Bull. Soc. G6ol. de France, vol. 
14, pp. 622-628. 

Portion of geological map reproduced in Ann. 
Rep. U. S. Geol. Surv., 1885-1886, pi. 52, 
and in Am. Jour. Sci., 3d ser., vol. 25, pi. 
5. Outline indicating the principal rocks 
of the Newark system in Connecticut, pp. 
10-11. Distribution of the trap rocks of 
Connecticut described, pp. 299-322. De- 
tailed description of the trap rocks of the 
Connecticut valley, pp. 322-410. Detailed 
description of the trap rocks <^ the Wood- 
burj'-Southbury area, pp. 41(M12. De- 
scription of the trap dikes traversing the 
Primary rocks of the state, pp. 412-426. 
Detailed description of the sandstone, 
shales, limestone, etc., of the Newark sys- 
tem in Connecticut, with many references 
to their relation to the trap rocks. 
PEBCIVAL, J. G. Cited on bituminous lime- 
stone near Meriden, Conn. (W. M. Davis, 
'89, p. 62). 

Cited on coal in connection with trap from 
Berlin, Conn. (E. Hitchcock, '35, p. 231). 

Cited on contact metamorphism in Connecti- 
cut (W. M. Davis, '83, pp. 300,301). 

Cited on crescent-shaped ridges of trap in 
Connecticut (Silliman, '44). 

Cited on dip of the Newark in the Connecti- 
cut valley (W. M. Davis, '83, pp. 305,306). 

Cite<l on distribution of cuuglonierat« in the 
Newark of Connecticut (Russell, '78, p. 
238). 

Cited on elevation of the sandstone of the 
Connecticut valley (E. Hitchcock, '58, p. 
15). 

Cited on geological map of Connecticut (J. D. 
Dana, '91a). 

Cited on geology of the trap ridges of Con- 
necticut (Hovey, '89). 

Cited on hydrocarbons in the trap of Con- 
necticut (Russell, '786). 

Cited on indurated bitumen in the volcanic 
rocks of Connecticut (J. D. Dana, '78). 

Cited on intrusive origin of tlie trap ro<*k8 of 
Connecticut (J. D. Dana, '71a). 

Cited on Newark system in the Connecticut 
valley (W. M. Davis, '88, pp. 463, 465, 468, 
471)s 



PEBCITAL, J. G.— Continued. 

Cited on occurrence of coal in Connecticut (£. 

Hitchcock, '41, p. 139). 
Citetl on occurrence of zinc, iron, and lead, at 

Berlin, Conn. (£. Hitchcock, '35, p: 232). 
Cited on the origin and deposition of Newark 

strata (W. M. Davis, '83, p. 287). 
Cited on origin of the red color of the Newark 

sandstones (Russell, '89, p. 49). 
Cited on origin of the trap ridges of Connecti- 
cut (Brigham, '69, p. 24). 
Cited on overflow trap sheets in Ck>nnecticnt 

(W. M. Davis, '83, p. 297). 
Cited on trap conglomerate near Heriden, 

Conn. (W. M. Davis, '896). 
Cited on trap in Connecticut (E. Hitchcock, 

'23, vbl. 6, p. 50). 
Citod on tra]) near Newgate, Conn. (E. Hitch- 
cock, '23, vol. 6, p. 49). 
Cited on trap ridges near Saltonstall's lake, 

Conn. (W. M. Davis, '83, p. 268). 
Cited on trap ridges of Connecticut (J. D. 

Dana, '75a, p. 502. Davis and Whittle, 

'89. £. Hitchcock, '41, pp. 648-649. £. 

Hitchcock, '58, pp. 10, 11). 
Cited on trap ridges of Connecticut vaHey (J. 

D. Dana, '47, pp. 391-392. J. D. Dana, '73, 

vol. 6, p. 105). ■ 
Notice of work by (Miller, '79-'81, vol. 2, p. 

148). 
PerelTal peak, Conn. The name propose^ (Pot- 
ter, '91, p. .16). 
Percy, [ — ]. Analyses of coke from Richmond 

coal field, Va. (Lyell, '47, pp. 270, 274). 
Perean riTer, N. 8. Coast section near (Dawson, 

'47, p. 56)* 
Dip of sandstone at (Dawson, '78, p. 91). 
PerkioMen mines, Pa. Boundary of Newark near 

(Lesley, '83, p. 196). 
PEBLET, M. H. 1852. 

The south shore of the bay of Fundy. 
In reports on the sea and river fisheries of 

New Brunswick. 
Fredericton, [N.B.], 2d ed., pp. 159-160. 
First ed. not seen. ' 
Describes three submerged ledges near the 

east side of the bay of Fundy, between 

Black rock and Brier island, p. 159. 
PEBLET, [M. H.]. Cited on submerged ledger in 

the bay of Fundy (Dawson, 78, pp. 96-97). 
Perth Amboy, X. J. Boundary' of Newark near 

(Cook, '68, p. 176. H. D. Rogers, '40, pp. 

117-118). 
Perryrille, N. J. Boundary of the Newark near 

(H. D. Rogers, '40, p. 118). 
Dip in shale near (Cook, '82, p. 28). 
Dip near (Cook, '68, p. 199). 
Unconformity at base of the Newark near 

(Dart on, 90, p. 15). 
Petersburg, Pa. Boundary of the Newark near 

(H. D. Rogers, '58, vol. 2, p. 668). 
Boundary of trap near (H. D. Rogers, '58, vol. 

2, p. 690). 
Character of strata near (H. D. Rogers, '58, 

vol. 2, p. 679). 
Conglomerate near (H. D. Rogers, '58, vol. 2, 

p. 683). 
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Petenikar;, Pa.— Oootinued. 

Inm ore asHOclRtfld with trap npar (H. D. 

Bof^rs, *58, vol. 2, p. 090). 
Ontoropa near (Fraier, 77, p. 278). 
Trap fnm (C. E. Hall, *78, pp. 45, 48, 40). 
Trap dikes xiear.(H. D. B«^n, '58, vol. 2, p. 



Petenbary, Ta. Coal found near (Pierrr, "28, p. 

58). 
Peten palat. If. 8. Copper at (How, '60, p. 06). 
Deecriptionof (Geaaer, '36,pp. lOG-196. Jac-k- 

9on and Alger, "SO, pp. 246-248). 
MineralB of (Geener, '90, pp. 105-190). 
Spedflo gravity of trap rocka from (How, '75, 
vol. 1, p. 188). 
Petit passage, If. 8. Description of (DawM>n, '78, 

p. 97). 
Petite rirer, If. S. Section at month of (Dawson, 
78, p. 89). 
Section at, showing unconformity at haae of 
the Newark (Dawson, '52, p. 399). 
Pettenbarg, 5. J. Dip in shale near (O>ok, '82, 
p. 28). 

PETTEB, J. T. 1887. 

West Peak, and what it saith. 

In Heriden Sci. Assoc., Froc. and TranH., 
Tol. 2, 1885-1886, pp. 58-64. 

In the preface to this poem the views of var- 
ious geologists are cited with reference to 
the <Mrigin of the trap hills of the Coune<N 
ticnt valley. 

PETTKB,J.T. 1801. 

James G. Fercival, H. D. 
In Heriden* Sci. Assoc., Trans., vol. 4, 1889- 

1890, pp. 22-38. 
Contains many references and quotations re- 
lating to Porcival's studies of the Newark 
systesm in Omnecticut. 
FUlipy A. A Soa. Stone quarry of, at Belleville, N. 
J. (Cook, '81, pp. 46,47). 

PlHBBixTiUe, Pa. Belodon Mirolinentit from 

(Cope, 75, p. 34). 
Seiodon leptunu from, description of (Cope, 

'70, p. 444). 
Bivalve shell, a remark on the finding; of the 

oast of (Unio?) at (Britton, '85). 
Boundary of the Newark area of PeiinAy 1 vania 

near (Lea, '58, p. 1)2). 
Catoptenuf graeilis from, mention of (J. D. 

Dana, '75, p. 417). 
Fossil hones and fossil plantn at, on tho find- 
ing of (Wheatley, '61a). 
Fossil hemes at, brief account of the discovery 

of (Wells, '62). 
Fossil crustaceans from tho Newark rockH at, 

reference to (Jones, '62, pp. 85, 86). 
Fosflll from, remarks on (Lea, '57). 
Fossil mollusk from, description of (Conrad, 

'58). 
Fossil reptiles from, description of (Cope. '66, 

pp. 240-250. Cope, '69, pp. 25-26, 2:J2. 

(Jope, '73, p. 210. Cope, '77). 
Fossil sanrian hones from, rofcrenoe to litho- 
graphs of (Whoatley, '65). 
Fossil saurian tooth from (H. D. Rogers, '58, 

vol. 2, pp. 092-693). 



phmilsfllle. Pa. -fV>ntinned. 

Fossil vort«*hnit«'s from the Nrwark rncks at 

{iki}H\ '85). 
Fonsilri disnovercil at (T<r!Hl«-y. "Ki, p. 212). 
Fossils fouml at (Whoatley, '61). 
AfTfmiit of (1«ow{h, '84). 
Mention f»f (I^eidy, '««). 
FommIIh fn>m, d(*iuTiption of (T^oa, '56, p. 78). 
Tdfiitifirntion of (FrnsiT. '77a). 
List of (Jonen, '62, pp. 03-95). 
Iloiiiarks im (I^'u. '57a. I^idy, '57). 
Map fif region aiNiiit (H. D. Kogors, '58, vol. 

2. op. p. 674). 
Newark rovkn near, mention of (I^hU'v, '81, p. 
28). 
Fopular account of th« (I^wis, 82a). 
Tunnel at, description of section in (Wheat- 
ley, '61). 
D«>tailed ne<rtif>n in (Jones, '62, pp, 05-97). 
Tunnel near, iNwition of (Jones, *62, p. 93). 
Wht^tley cited on fossila from (Jones, '62, pp. 
9:»-97). 
Pirkering, Fa. Boundary of Newark near (Les- 
ley, '83, pp. 185,191). 
Pickering creek copper aad lead mine. Pa. Map 

of (Lesley, '83, p. 177). 
Pickles moantaia, N. J. Description of ((.'ook, 
'68, p. 103). 
Diverse di]>s near (Nason, '89, p. 18). 
Frobahle faults near (Nason, '89, p. 25). 
Small sandRt<me area near (Cook.'^S, p. 75). 
PICTKT, F. J. 1868. 

TraitCj de Pal6<mtologie. 
Paris, I2nio., vols. 1-4, and an ailas of 110 

plates. 
Contains n brief account of the disrovery of 
footprints in the Connecticut valley, vol. 
1, pp. 403-407, alias, pi. 20). 
, Piedmont coal field, Ta. Brief account of (Dad- 
dow and Bannan, '66, pp. 402-403). 
See Ffermville area (Patton, '88, p. 22). 
Plermont, If. T. Dip and strike near (Mather, 
'43, p. 617). 
Junction of trap and sandstone beneath (Dar* 

ton, '90, p. 48). 
Outcnips of trap near (Darton, '90, p. 38). 
Thickness of trap sheet near (Darton, '90, p. 
44). 
PIERCE, JAMES. 1820. 

Account of the geology, mineralogy, Hcenery, 
etc., of the Secondary region of New York 
and Now Jersey and the a<\jaccnt regions. 
Tu Am. Jour. Sci., voL 2, pp. 181-199). 
Contains a general account of the geology of 
the region mentioned, with reference 
eHjKM'ially to the Palisades, Newark nioun- 
t-ains, and other trap ridges in New Jer- 
sey. 
FIERCE, JAHE8. 1826. 

Fracti<'al r<>niarks on the shell marl region of 
the eastern part of Virginia and Mary- 
land, and u]M>n the hituniinons coal for- 
mation in Virginia and tho ctmtiguons 
region. 
In Am. Jour. Sci., vol. 11, pp. 54-59. 
Contains a brief account of coal mining in the 
Kichmond coal iield, px>. 57-59. 
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PIERCE, J. Cited on the geology of Rockland 

county, N. Y. (Mather, '43, pp. 280-281). 
Pigeon hills, Pa. Boundary of the Newark near 
(H. D. Rogers, '58, vol. 2, p. 6(18. Frazer, 
'82, p. 123), 
Conglomerate near (H. D. Rogers, '58, vol. 2, 

p. 680). 
Contact of the Newark and limestone near (H. 
D. Rogers, '58, vol. 2, p. 668). 
Pine Hill, Pa. Boundary of the Newark near 

(Frazer, '80, p. 14). 
Pine Monntain, Oa. Trap dikes in (Loughridge, 

'84, p. 279). 
Pine rock. Conn. Brief account of (Whelpley, 
'45, p. 62). 
Contact phenomena at (Percival, '42, pp. 429- 

430). 
Critical study of origin of (J. D. Dana, '01). 
Greneral account of (Silliman, 10, p. 02). 
Reference to the origin of (Hovey, '89, p. 376). 
Structure connected with (Percival, '42, p. 

438). 
Trap ridges near, description of (Percival, '42, 

pp. 395,397-398). 
Trap rocks of, reference to the volcanic origin 
of the (Cooper, '22, p. 239). 
Pine tree hill, Conn. Concerning trap ridges 
near (Percival, '42, p. 381). 

Pinefille, Pa. Newark rocks near (Lewis, '85, p. 
451). 
Trap <llkes near, description of (H. D. Rogers, 
'58, vol.2, p. 685). 

Piscatanaj, N. J. Description of sandstone near 
(Cook, '68, p. 208). 
Native iron near (Cook, '83 p. 62). 

Pittstown, N. J. Arenaceous strata near (H. D 
Rogers, '40, p. 123). 
Description of sandstone outcrops near (H. D 
Rogers, '36, p. 153). 

Pitts jlrania conntj, Ta. Boundaries of the New 
ark in (W. B. Rogers, '39, pp. 74-76). 

Pittsjlrania, lYe#ark belt, Ta. Defined (Fon 
taine, '79, pp. 3, 26, 33-34) . 
Position and brief description of (Fontaine 
'83, pp. 4-5). 

Plainfleld, N. J. Altered shale near (Cook, '83, p 

24). 
Analysis of sandstone from near (Cook, '68 

p. 518). 
Bored wells at (Cook, '82, pp. 146-147. Ck)ok 

'85, p. 114. Ward, '79, p. 133). 
Boundary of First mountain trap near (Cook 

'68, pp. 180, 181). 
Color of the strata near, remark on the origin 

of the (Newberry, '88, p. 8). 
Contact nietaraorphism near, reference to 

(Cook, '87, p. 125). 
Contact of trap and shale near (Cook. '82, p. 

51). 
Copi>er mines near, reopening of (Cook, '81, 

p. 39). 
Copper ores near (Cook, '68, pp. 676, 677). 
Dip in shale near (Cook, '79, p. 30; '82, p. 25). 
Dip near (Cook, '68, p. 196). 
Dip of shale near (Cook, '68, p. 677). 



PlainHeld, N. J.— Continued. 

Dip of strata near (H. D. Rogers, '40, p. 129). 

Faults near (Cook, '68, p. 677). 

Fossil fishes from, descriptions and figures of 
(Newberry, '88). 

Fossil footprints near, notice of (Russell, '77, 
p. 415). 

Fossil footprint locality, reference to, as a (C. 
H. Hitchcock, '88, p. 122). 

Gap in First mountain near (Cook, '82, p. 50). 

Lower contact of trap sheet near (Darton, 90, 
p. 29). 

Metamorphosed shale near, exposure of (Rus- 
sell, '80, p. 41). 

Notch in First mountain near (Nason, '89, p. 
26). 

Ripple-marks, sun-cracks, raindrop impres- 
sions, and footprints at, mention of the 
occurrence of (Russell, '78, p. 225). 

Sandstone near, description of (Cook, '68, p. 
209). 

Sandstone quarries near (Cook, 79, p. 23). 

Section from, to Great swamp, N. J. (Cook, '68. 
p. 199, and map in portfolio). 

Solid hydrocarbon in trap near, on the occur- 
rence of a (Russell, '78&). 

Trap near, on the intrusive nature of (Rus- 
sell, '78a). 

Trap rock near, description of (H. D. Rogers, 
'40, p. 146). 

Trap rock quarries near (O>ok, *79, p. 25. 
Cook, '81, p. 62). 

Trap sheet near, thickness of (Darton, '90, p. 
23). 

Vesicular trap near (Dartonf' 90, p. 26). 

View of (Cook, '82, pi. 1). 

Plain's mills, V, J. Boundary of First mountain 
trap near (Cook, '68, p. 181). 

PlainTille, N. J. Dip near (Cook, '68, p. 197). 

Plants, fossil. Age of the Newark system indi- 
cated by (Agassiz, '51. Lea. '53, p. 193. 

Lesquereux, '76, p. 283). 
Brief discussion of (W. B. Rogers, '54). 
Brief sketch of (H. D. Rogers, '58, vol. 2, pp. 

760-761). 
Description and illustration of (Newberry, '88, 

pp. 76-95, pis. 20-26). 
Description of (Sternberg, '20-'38). 
Finding of, at Middletown, brief reference to 

(SilUman, '37). 
Found in Connecticut, mention of (Percival^ 

'42, pp. 442, 446). 
From China, compared with others. North 

Carolina (Newberry, '66). 
From Connecticut, description of tree trunks 

found at Bristol (Silliman, jr., '47). 
From Durham (Chapin, •87a). 
From Durham, description and figure of 

(Chapin, '91a). 
From South bury area (E. Hitchcook, '28, p. 

22R). 
Froiii Connecticut and Massachusetts, brief 

description of (E. Hitchcock, '436, pi. 12, 

13). 
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PlABtn, foull— Continued. 

From Conncctifnt vulVey (E. Hitrhrork, '23. 

vol. 6, ]i. 79. E. Hitchcock. '58, pp. 8, 166, 

pis. 7, 29). 
Brief notici^ of (Warren, '54, p. 43). 
DeAcription of (E. (Hitchcock, jr., '55. E. 

Hitchcock, 550, p 408). 
In trap tuff E. Hiti'hcock, '47a, p. 202). 
Mention of (Hitchcock and Hitclicock, '67, 

p. 416). 
Xoteflon (Leidy, '58). 
Remarks on (H. D. lloj^erR. '58, vol. 2, p. 694. 

E. Hitchcock, '58, pp. 160, 173. 
I*rom Mpssachnsettfl, additional facts con- 
cerning (E. Hit<licock, '«0). 
Brief account of (E. Hitchcock, '35, pp. 

234-237). 
Detailed account of (E. Hitcho^'k, '41, pp- 

450-458). 
From East Hampton (E. Hitchcock, Jr., 

'55). 
Position of, in reference to trap Hheets (E. 

Hitchcock, '55, p. 226). 
I^m New Brunswick at Gardner's creek 

(Dawson, '63). 
At Quaco Head, notion of (Gt^sncr, '40, p. 

15). 
From New Jersey (Cook, '79, pp. 26-27). 
At Belleville (Akerly, '20, p. 36). 
Geological ago indicated by (Newberry, '85) 
Near Milford, description of (Lcwia, '806 

Cook, '81, p. 64. Nanon, '89, p. 27). 
From North Carolina (Emmons, '57, pp. 23-28 

Kerr, '76, p. 143). 
Age of the Newark determined by (Fon 

talne, '83, p. 121-128). 
Brief account of, in reference to age (Em 

mens, '575, p. 79). 
Description of (Emmons. '56, ])p. 283-293 

Emmons, '57, pp. 23-29, 34-38, 99-134. pis 

1, 2, 3). 
Dan river coal field, brief account of (Em 

mens, '52, pp. 147-148) . 
Deep river coal field, brief reference to (Em 

mens, '52, p. 142). 
Germanton (Emmons, '57, pp. 27, 28, 145 

Olmsted, '27, p. 127). 
List of (Fontaine, '83, pp. 97-128, pis. 48-57 

Kerr, '75, p. 147). 
From Nova Scotia, etc. (Dawson, '78, p. 99). 
At cape Blomidon (Jackson and Alger, 

'33, p. 250). 
Near Gerrish mountain (Ells, '85, p. 7E) 
From Pennsylvania (Cook, '85, p. 55). 
Brief account of (Lesqucreux, '79). 
Doylestown, remark on the finding of 

(Britton, '85). 
* Easton, mention of (Cook, '85, p. 95). 
Gt>ld8l)oro, discovery of (Wanner, '89). 
Near Phcenixville (Wheatley, '61, p. 43). 
Briefrecordof (Wheatley, '61o). 

From Prince Edward iHland (Dawson, '78, p. 
30. Dawmm and Harrington, '71, pp. 4&- 
46, pi. 3). 

Description of (Dawson and Harrington, 
71, p. 14). 



Plaats, fossil— Continued. 

Discussion of (Bain and Dawson, '85, pp. 
158-161). 

From Virginia, idcntifle<l with fossils of the 
Lettenkohle of (lermany (Stur, '88). 
Richmond coal field (Lye.ll, '47, pp. 262, 

267, 268, 269. W. B. Rogers, '54<i). 
Brief account of (Lyell, '49, p. 282. Lyell, 

'66, pp. 251-252). 
Description of (Brongniart, '28, vol. 1, pp. 
124-126, 391, pis. 14-16, 137. Bunbury, '47. 
Heer, '57. W. B. Rogers, '43). 
Discussion concerning (Fontaine, '79, pp. 

37-39). 
General muition of (Wooldridge, '42). 
List of, after W. B. Rogers (Heinrich, '78, 

p. 264). 
Mention of (Newberry, '766, p. 148. Nul. 

tall, '21, p. 36). 
Reference to (Taylor, '35). 
Structure of (Lyell, '49, p. 285). 
Undetermined (Fontaine, '83, pp. 90, 91, 
pis. 47, 48). 
Fucoid. from Prince Edward island (Dawson 

and Harrington, '71, p. 46)*. 
In the Newark of Virginia, description of 
(Fontaine, '83). 
General remarks on (Fontaine, '79, pp. 237- 

238). 
Table showing relations of (Fontaine, '83, p. 
92-93). 
Mention of (Andrews, '76). 
Of the coal-bearing rocks of the Newark 

(H. D. Rogers, '53, vol. 2, p. 764) 
Remarks on (H. D. Rogers, '58, vol. 2, p. 695). 
Summary concerning (Miller, '79-'81, vol. 2, 
p. 242). 
Pleasaitdale, N. J. Plant remains in sandstone 

near (Nason, '89, p. 23). 
Pleasant valley, N. J. Description of quarries at 
(Cook, '81, pp. 52-63). 
Dip in sandstone at (Cook, '82, p. 24). 
Quarries in (Cook, '81, pp. 52-53). 
Pleasant Run station, N. J. Dip in shale near 
(Cook, '82, p. 29). 

Pleasant View, Pa. Trap fragments near (Frazer, 

'80, p. 48). 
PleasantriUe, X. J. Description of quarries near 

(Cook, '81, pp. 59-60). 

Plnekemin, X. J. Altered shale near (Cook, '83, 

p. 24). 
Boundary' of First mountain trap near (Cook, 

'68, p. 180). 
Building stone near (Cook, '68, p. 509). 
Contact metamorphism near, reference to 

(Cook, '87, p. 125). 
Copper ores near (Cook, '68, pp. 676, 678. 

Cook, '83, pp. 164-165). 
Dip in sandntone near (Cook, '82, p. 29). 
Dip near (Cook, '68, p. 198. H. D. Rogers, '40, 

p. 128). 
Fossil fern from (Cook, '85, p. 9,'i). 
Fossil fishes near (C<K>k, '79, p. 27). 
Limestone near ((^o<ik, '68, p. 214). 
Plant remains in sandstone near (Nason, '89, 

p. 23). 
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PlHfkemin, N. J.— Ccmfinaed. 

Quarry near (Cook, 'C8, p. 183. Cook, '81, p. 
55). 
Character of the rocks in (XaHon, '89, p. 23). 
Description of (Cook, '81, p. 55). 
Sandstone near, description of (Cook, *68, p. 

209). 
Sandstone quarry near (Cook, '79, p. 23). 
Trap hills near, brief reference to (H. D. Rog- 
ers, '36, p. 159). 
Trap near, Tcsicular (Darton, '90, p. 28). 
Trap ridge near, coarse of (Nasou, '89, p. 34). 

End of (Cook, '82, p. 49). 
Section of trap and sandstone near (Darton, 
'90, p. 35). • 

Plymonth, Pa. Boundaries of the Newark in (C. 
E. Hall, '81, pp. 72-73). 
IJoundary of the Newark near (Lesley, '85, 
p. Ixxxi). 
Plymouth township, Pa. Report on the geology 

of (C. E. Hall, '81, pp. 72-74). 
Poet's seat, Mass. Description of the geology of 

(W. M. Davis, '83, p. 259). 
Point of Rocks, Md. Brief acconnt of rocks near 
(Dncatel, '37, p. 36). 
(Conglomerate near, description of (Fontaine, 

'79, p. .32). 
Potomac marble at (Sbaler, '84, p. 177, pi. 46). 
Potomac marble at, mention of (Uhler, '79, p. 

176). 
Potomac marble from, illustration of (Shaler, 
•84, pi. 46). 

Point Pleasant, N. J. Altered shale near (Cook, 

'68, p. 214). 
Analysis of trap from (Cook, '68, p. 216). 
Bearing of joints near (Cook, '68, p. 201). 
Contact metamorphism at (Cook, '68, p. 192). 
Description of the geology near (W. M. Davis, 

'83, pp. 277,278). 
Dip near (Cook, '68, pp. 197, 198). 
Dip in altered shale at (Cook, '79, p. 29. Cook, 

'82, p. 27). 
Dip in shale near (Cook, '82, p. 27). 
Indurated shale at (Cook, '82, p. 63). 
Origin of trap rock near (Darton, '89, p. 138). 
Section of trap, slate and shale near (W. M. 

Davis, '83, p. 309, pi. 11). 
Trap outcrop near (Cook, '68, p. 192. Cook, 

'82, p. 63). 
Trap outcrops near, description of (Darton, 

'90, p. 68). 
Trap, position of (Nason, '89, p. 36). 

Pompton, N. J. Boundaries of the Newark near 
(Cook, '89, p. li. H. D. Rogers, '40, p. 
118). 
Brief account of geology near (Nnttall, '22, pp. 

239-241). 
Building stone at (Cook, '68, pp. 504-505). 
Conglomerate at (Cook, '65, p. 7. Cook, '68, 
p. 212. Cook, '82, p. 40). 
Character and origin of (Russell, '78, p. 253). 
Occurrence of (Lea, '53, p. 190). 
Reference to (Russell, '78, p. 232, 233). 
Conglomerate composed of gneissic pebbles 
near (Nason, '89, p. 21). 



PomptOB, If. J.^Continned. 

Conglomerate near, description of (Kitchell, 
'56, pp. 144, 145). 
Detailed description of (H. D. Rogern, '40, 
pp. 136-137). 

Conglomerate quarries near (Naaon, '89, p. 40). 

Contact of Newark rocks and gneiss near (H. 
D. Rogers, '40, p. 16). 

Dip in sandstone and conglomerate at (Cook, 
82, p. 30). 

Dip of sandstone at (Cook, '79, p. 30). 

Diverse dips near (Nason, '89, p. 19). 

Footprints at (Cook, '70, p. 28). 
Brief statement concerning the occmreiMe 

of (Lea, '53, p. 185). 
Description of the occnrrenoe of (W, C. 
Redfleld, '43). 

Footprints from, reference to the discovery of 
(E. Hitchcock, '43a, p. 255). 

Footprints near, notice of (Russell, '77, p. 415). 

Fossil estherias and fish scales found near 
(Nason, '89, p. 30). 

Fossil fishes from (Cook, '79, p. 27. "W. C. 
Redfield, '43). 
List of (De Kay, '42). 

Mud cracks at (Cook, '68, p. 201. Russell, '78, 
p. 225). 

Raindrop and hail impressions from (Lyell, 
'51, pp. 238, 242-244). 

Raindrop impressions, reference to (E. Hitch- 
cock, '43a, p. 225). 

Raindrop impressions at (Cook, '68, p. 201). 
Description of (W. C. Redfleld, '5la). 

Raindrop impressions, mention of (Lyell, '51. 
Marcou, '53, p. 42, pi. 6). 

Ripple-marks at (Cook, '68, p. 201). 

Ripple-marks, sun cracks, raindrop impres- 
sions, and footprints at, mention of the oc- 
currence of (Russell, '78, p. 225). 

Santlstone near, description of (Cook, '68, p. 
209). 

Sandstone outcrops near, description of (H. 
D: Rogers, '36, p. 152). 

Sandstone quarries near (Cook, *79, p. 22). 

Shale near, description of (H. D. Rogers, *40, 
p. 125). 

Trap conglomerate near, mention of (Nason, 
'90). 

Trap hills near, brief reference to (H. D. Rog- 
ers, '36, p. 159). 
Description of (Cook, '68, p. 185). 

Trap ridge near, course of (Cook, '82, pp. 54- 
55). 

Trap sheet near, lower contact of (Darton, *9Q, 
p. 34). 
Thickness of (Darton, '90, p. 33). 

Variegated conglomerate at, description of 
(H. D. Rogers, '36, p. 149). 

Pompton ftamace, N. J. Boundary of Newark at 
(Cook, '68, p. 175). 
Conglomerate at (Cook, '82, p. 21). 
Conglomerate quarries near (Nason, '89. p. 40). 
Dip in conglomerate at (Cook, '82, p. 30). 
Dip near (Cook, '68, p. 199). 
Fossil fishes found near (Nason, '89, p. 28). 



LITEEATORE. 



Trap hill oeu, dcKripllDn of <Cook. 'W, p. 

!». Cook, '82. pp. 54-65). 
Tnp riaee neu, oonne of (Maaon. 'SB. p. 3t). 
P«Hpl«B Ukc, N. J. Sectim of trap aheeta oear 
^Dn^[on,^W,^.26). 
V»mi1i>rtrapiMiir<T'<>rl<>ii, 'SO. p. 28). 
PanptoiipUlnFi,7i.J'. Bniindury o' Keirirk lu 
(CaiA, '«B. p. ITS). 
ConrM of trap ridge mar n;i»]c, 'aa, pp. M-U) . 
PoBll U4 Tokrt nDuiltBiaii, Csaa. Bird'B*eye 

>l«tt of (W. » . PavlB, 'W, p. 4S0) . 
PoBd dMKll, H. J. Uipn<u>r1''nnk, 'ilX, p. IM). 
P«ad nonntala.CARI. Dnxfriptianof (THnii 
Whiltli'/Sffl. pp. tiO-llH 
Dlaexwloii or tlie j^ii)ci|;ii.u) itrnctare 

(ff.H. Davis. 'M, pp. a«-848). 
EvMence of lualta io (W. M. Davis. SS, pp. 

MMTO). 
Fumedli vuverdnw Imp ahwU (W. H. Davis. 

-BB.p^.'4M.4e5). 
Sketch map of (W.U.Davia, 'SS,p. 479). 
Stiiity t,ftl>r--.t™cnniTof (W. H. DaTl>, 'ag). 
POBdaoNrtala, Va. Bnimrlary of Newark near 

(HciBTicli. ~K. p. 13S|. 
P«b4 dig*, Cobb. Topograplilo form of (Percl- 
Tsl, '*t,p. 303). 
Trap dikes near, description of (FweiTal. '42, 

pp. tM. 421). 
Tnp ridges near, description of (Perriva), 

'41, pp. aw-MT). 

Tiap rock of, slructore of (PerclTai. '42, p. 

S14). 

Pind roek, Cana. Detailed desoriptioo of, vit)i 

dlasnaslDB af geatogy (Horey.'gO.p. M4). 

Pvpa'a^a^, IT. J. Dip In aaadstone at (Cook, 

■■n. p. »). 
Pap«'(i 8., atoae vtrrj BMr Butisj, H. J 

acripUoB bC (Cwik. SI, ')>. SI) 
Poi|Uon(itli,('onB. llrairiplioHofBandr.f'ii 

<C.'j.^ival, '43. pp. 441-443). 
FOBTER, J. D. 

[NaM on the (rap rocks pt i he f;oDiH 

valley.] 
In Am. JooT. Sot., vol. 4, pp. 341-242. 









ne-lby,.! 



Ihe trap rocka In 
PO]tTES,T.il-. FoasUf, 

Mllfonl. V. J. (See Eyer 
Farter's baak. Pa. Bapin^oa (Fraier, '77, p. 321). 
Fart Oeerge, N. 8. Kacks and lulnerals i>f (Wil- 

1imott,'S4,p. XL). 
Port K s—edy, Fa. Baandsry of the Newark n»r 
(C.X. Hall. 'U, pp. B3-S4. B. D. Bogen, 
'SS, Td. 3, p. (175). 
Descriptiimof aeave near <Wbeallsy, '71). 
Dtpnear (LL«1ey, 'S3, p. ISO). 
Portland, Cona. Ai1dillui>a1 fa,:U> concnmlnK 
'tteioammoodiHroalB. BitdKOKi.'SSb). 
- CharaoteT of roolis exposed at (J. D. Dana, 
•M. p. »). 
Fossil bone f^om, note on CWells, '61). 
Fossil flahes from, dMorlptlon of {Nenbeiry. 

'«e). 

Fossil footprintii at (E. HKchrock, '5S, pp. 50 
etseq.l. 

BnU, 85 19 



Notice of the Sliding of 


W. C. ItelBeld 


■42). 






Foaail footprinl* from, dm 
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on of (E 


Hitohoook, 'Ml). 
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of (Newberry, -88). 
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eroKfi.P 


Merrill, -84. p. 28. pi. IJ) 








Chan 


iclflrof(H 


P M.Trill,-SB,P-30«. 







3B of (G. F. Merrill. 'SO, pp. 



447-448, pi. 0>. 
Parihnd «un7, Coaa. 

mtcbcDck, '58,p.lt 
Fart Bicknond, K. T. Tj 



rii-h. '78. pp. 235-2311). 
Pattantawn,!!.^. CnkarKgiiauniiRluuii'nilHtK 
detailed deacripdaa of (11. I>. Itogera, 



ahale near (Cook. '82, p 



Dtp in 
Dip IK 
Boandartes of Ncu 

'<«,p.l75. Cmik.'AS, p.ll) 
Conglomerate near (CcN)b, 'ea.p.SIO). 
Dipinronglomcratunuu'fCook, '8:^p.38). 
nttHRrovF, Pa. Deeeriptiun of trap dikes nei 



Pattntaiin, Pa. 

Iiiii). 
PoltsTllle, «. J. 



bill i 



(Lesliiy, '85, p. 






(Nb». 



■ Ta. AnalysiBof 



Powbati 

(Cliffdni, 

Williams, '83, p. 82). 
Notrson(Taylor. '35, p. 284). 
Powhatan roanty, Va. Desrriptloii of the Nev 

srk in (W. B. Rogers, '40, pp. 71-72). , 
Descrljition of rocks in (W. 13. Kagers. '4.1, j 



PaoDBl hay, P. K. I. Di]iii6 
rington. '71, p. 1«). 

PrallnUle, .V. J. DipofHsr 
p. ^. Cook, '82, p. 2e 



r(D«WBO 



ind liar. 



r. typicHl locnlittea of (Na- 
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PralUrllle, If. J.— Continued. 

Quarries at (Cook, *81, pp. 50-60). 
Sandstone quarries at (Cook, 70, p. 24). 
Sandstone quarries near (Shaler, '84, p. 143). 
Preakness monntaia, K. J. Description of (Cook, 

'82, pp 54-55). 
PreakneKs ridge, V, J. Trap outcrop, described 

briefly as a (H. D. Rogers, '36, p. 150). 
Prescott brook, N. J. Boundary of Kewark along 
(Cook, '68, p. 176). 
Dip along (Cook, '68, p. 107). 
PRE8TWICH, JOSEPH. 1886. 

Geology, chemical, physical, and stratigrapb* 

ical. 
Oxford, vol. 1, pp. i-xxiv, 1-477, 3 maps and 3 

plates. 
Vol. 2, pp. i-xxviii, 1-606, pis. 1-16, and 2 maps. 
Vol. 1 : Geological map of the world, frontis- 
piece, p. 427. Vol. 2 : Classified list of the 
chief groups of strata in Korth America, 
pp. 12-13. Brief acconntof the Triassic in 
North America, pp. 171-172, and of the 
Jurassic, pp. 254-255). 
Price's mine. Pa. Report on (Frazer, '77, pp. 210- 

220). 
PRIME, FREDERICK, JR. 1875. 

Second Geological Survey of Pennsylvania, 
1874. Report of progress on the brown 
hematite ore ranges of Lehigh county, etc. 
Harrisburg, 1875, vol. D, pp. i-ix, l-73,map. 
Contains a brief general account of the New- 
ark of Pennsylvania, p. 4. 
PRIME, FREDERICK. 1886. 

The coals of the United States. 
In report of the mining industries of the 
United States, etc. By Raphael Pumi>el1y, 
in Tenth Census of the United States, 4to, 
vol. 15, pp. 605-687, pis. 40-40. 
Gives statistics of the production of coal in 
the Richmond eoal field in the census 
year. 
PRIME, F. Cited on dip of Newark sandstone 
in Pennsylvania (Shaler, '84, p. 156). 

Prince Edward coiuitj, Ta. Boundaries of the 

Newark in (W. B. Rogers, '30, pp. 74, 76- 

77). 
Description of the geology of (W. B. Rogers, 

'30, pp. 77-81). 
On the probability of finding coal in (W. B. 

Rogers, '30, p. 70). 
Prince Edward, Ta. Description of geology near 

(W.B.Rogers, '30, p. 81). 
Coal at, the occurrence of (Lea, '53, p. 103). 
Coal near (W. B. Rogers, '30, p. 81). 

Prince Edward island. Absence of Trias on, gen- 
eral (Ells, '84, pp. UE-lOE). 

Age of the Newark system in, note in refer- 
ence to the (Dawson, '58). 

Age of the newer sandstones on (Dawson, '74). 

Age of sandstone and shale of, remark on the 
(H. D. Rogers. '58, voL 2, p. 603). 

Age of rocks on (Ells, '84, pp. IIE, 12E, 16E, 
18E). 

Bathygnathus borealis from (Owen, '76, p. 
361). 
Description of (Leidy, *54). 



Prince Edward island— Continued. 

On the discovery and geological age of (Daw- 
son, '54a). 
Bathygnathut borealis in, on the finding of 

(Dawson, '53). 
Conformity of Carboniferous and Newark on 

(Dawson, '74, pp. 200,217-218. Dawson, 

•74a, p. 281). 
Conformity of Trias and Carboniferous on 

(Dawson, '78, pp. 3(^,31,32-33). 
Description of (Dawson, '78, pp. 116-124). 
Dip of the Red sandstone in, brief account of 

the (H. D. Rogers, '58, vol. 2, p. 761). 
Dip on (Dawson, '78, pp. 116-117). 
European equivalents of rocks of (Dawson, 

'78, p. 30). 
Fossil wood from, description of (Dawson, 

'54). 
Fossil wood in (Dawson, '78, p. 111). 
Geological map of (Dawson, '78, map). 
Geology and fossil flora, notes on (Bain and 

Dawson, '86). 
Geology of, brief account of (Chapman, '76, 

pp. 20-01. Dawson, '54. McEjiy, '66). 
Brief reference to (Russell, '78, p. 220). 
Report of (Dawson and Harrington, *71). 
Summary concerning (Chapman, '78, p. 120- 

121). 
Newark of, brief account of the leading fea- 
tures of the (Dawson, '56, pp. 20-21). 
Newark on, sketch of the (H. D. Rogers, '58, 

vol. 2, p. 75^-765). 
Newark rocks of, account of the (Dawson, 

'72). 
Description and discn.ssion of the (Dawson, 

'78, pp. 116-124; supplement, pp. 28-33). 
Mention o^Marcou, '58, pp. 11, 65). 
Notice of (Dawson, '78, p. 87). 
Newark system in, brief account of the (Hull, 

87, p. 86). 
Permian age of the newer rocks on (Owen, 

'76, p. 350). 
Permian age of the younger sandstones on 

(Dawson, '75). 
Physical geography of (Dawson, '72a). 
Post-Carboniferous rocks of (Dawson, '78, p. 

111). 
Rocks of (Dawson, '78, p. 111. Dawson, '78«k 

pp. 20,31). 
Separation of Trias and Carboniferons on 

(Dawson, '78a, p. 20). 
Unconformity on (Bain, '87). 

Prince Edward island, sections (Bain. '87>. 
Across (Dawson, '78, p. 31). 
Bunbury island (Dawson and Harrington, '71, 
.. p. 20). 
Campl>ellton to cape Tryon (Dawson and 

Harrington, '71, pi. — ). 
Cape Egmont (Dawson and Harrington, '71, 

p. 20). 
Cape Kildare (Dawson and Harrington, '71, 

pp. 20-21). 
Damley, near (Dawson and Harrington, '71^ 

pp. 18,10). 

Gallas point, through (Dawson and Harring- 
ton, '71, pi. — ). 
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Prteee Mwud lilud, Mctieiis— Continaed. 
Indian point (Dawson and Harrington, 71, 

pp. 17-18). 
Large curtain (Dawson and Harrington, '71, 

p. 20). 
OrweU bay (Dawson, '78a, pp. 29, 31). 
Smnmerside, near (Dawson and Harrington, 

71, pp. 17-18). 
Tea hill to Belfast (Dawson and Harrington, 

'71, pi. -). 
PriMe Kdw«r« Newark belt, Ta. Deiined (Fon- 

taine, '79,p.26). 
PriMetOB,N.J. Analysis of soil ftom near (Cook, 

'78, pp. 37, 40). 
Black shales near (Nason, 89, p. 31). 
Building stone near (Cook, '68, p. 510). 
Ckmtaot metamorphism near (H.D.Boger8, 

'40, p. 151). 
Dip in sandstone near (CU>ok, '82, p. 25). 
Dip near (Cook, '68, p. 196). 
footprints at, brief statement concerning the 

occurrence of (Lea, '53, p. 186). 
Quarries near, description of (Cook, '81, p. 

56). 
Quarry it (Cook, '81, p. 55). 
Beference to rocks near (Pinch, '28, pp. 209- 

211). 
Sandstone near, description of (Cook, '68, pp. 

206,209). 
Sandstone outcrop near (H. D. Rogers, '40, p. 

121). 
Sandstone quarries at (Shaler, '84, p. 144). 
Sandstone quarry near (Cook, '79, p. 24). 
Sandstone strata near, description of (H. D. 

Rogers, '40, p. 126). 
Shale near, exposure of (Nason, 89, p. 17). 
Trap outcrops at (Cook, '82, p. 60). 
Trap rocks of, brief reference to the character 
of (Cooper, '22, p. 240). 
Prince WilUam CMUity, Ta. Description of the 
Newark in (W. B. Rogers, '40, pp. 64-60). 
Trap dikes and local metamorphism in (W. 
B. Rogers, '55«). 
Prospeei kill, Cmu. Description of scenery near 
(E. Hitchcock, '23, vol. 7, pp. 3-4). 
Deseription of trap ridges near (Percival, '42, 
pp. 329-330). 
Pnglitewn, Pa. Boundary of Newark near (Les- 
ley. '83, pp. 185, 191). 
PnlpU rock. Com. Description of trap dikes in 
Primary rocks at (Percival, '42, pp. 416- 
417). 
PUTl^AM, BATABD F. 1886a. 

Notes on the samples of iron ore collected in 

New York. 
In Import on the mining industries of the 

United States, etc. 
By Ri^hael Pumpelly, in Tenth Census of 
the United Stotes, 4to, vol. 15, pp. 99-144, 
and 8 plates. 
Contains a geological map of New York, 
showing area occupied by the Newark, 
and a map of Staten Island, showing areas 
of trap rook and sandstone, p. 123. 
PVTHAH, BATABB F. 1886b. 

Notes oa the samples of iron ore coUepted in 
New Jersey. 



PUTNAM, BATARD F.-Continned. 

In report of the mining industries of the 
United States, etc. 

By Raphael Pumpt^Uy, in Tenth Census of 
United States, 4to, vol. 15, pp. 146-177. 

Contains small geological maps of Now Jer- 
sey, showing area occupie<l by Newark 
rocks, pp. 146, 150. 

PUTNAM, BATARD F. 1886c. 

Notes on the iron ore of Pennsylvania. 

In report on the mining industries of the 
Unito<l States, etc. 

By Raphael l*urapelly, in Tenth Cenuus of 
the Unitwl States, 4to, vol. 15, pp. 179- 
234, and a map. 

Accompanied by a geological map of Penn- 
sylvania, showing area occupied by the 
Newark, pi. op. p. 179. 
Qnaco, N. B. Age of rocks at (Bailey, '65, p. 5, 13) . 

Brief account of the geology near (Bailey, 
'65, p. 12. Chapman. '78, p. 106. Mat- 
thew, '65, p. 123. Whittle, '91). 

Character of rocks at (Matthew, '65, pp. 123- 
124). 

Dip of Newark rocks at (Matthew, '65, p. 124). 

Manganese at (Matthew, '65, p. 125). 

Unconformity at (Matthew, '65, p. 125). 

({naco Head, N. B. Brief account of the geology 
near (Whittle, "91). 

Brief reference to the geology of (Russell, '78, 
p. 220). 

Dip at (Dawson, 78, p. 108). 

Dip of sandstone at (Emmons, '36, p. 344). 

Description and age of rocks at (Credner, '65). 

Description of (Gesner, '40, pp. 13-23). 

Fossil wood at (Dawson, '78, p. 108). 

Intrusive trap at (Bailey, Matthew, and Ells, 
'80, p. 23D). 

Manganese near (Gesner, '40, pp. 17-18). 

Map of Newark at (Matthew, '63, p.248). 

Observations made at (Emraons, '36, p. 344). 

Position of (Bailey, Matthew, and Ells, '80, 
map No. 1 S. E., accompanying). 

Rocks of (Bailey, '72, p. 217, 218. Bailey, 
Matthew, and EUs, '80, jjp. 21-22D. Daw- 
son, '78, p. 108. Gesner, '41, p. 14). 

Section near (Gesner, '40, pp.13-23). 

Thickness of Newark rocks at (Dawson, '78, 
p. 108). 

Trap rock at (Bailey, Mathews and Ells, '80). 

Unconformity at base of Newark at (Emmons, 
'36, p. 344). 
Qoakertown, Pa. Analysis of trap from (Genth, 

'81, pp. 97-98). 
Quarries in New Jersey. (Cook, '79, p. 19-26). 

Qoarries of conglomerate, in Rockland county, N. 
Y. (Mather, '43, pp. 286-287). 

Quarries of sandstone at East Haven, Conn. (Per- 
cival, '42, p. 434). 

In New Jersey (Cook, '08, pp. 504-512). 

On the Delaware in New Jersey ( H. D. Rogers, 
'36, p. 157). 

Near Nyack, N. Y. (Mather, '43, p. 287). 

Near Trenton, N. J. (H. D. Rogers, '40, pp. 
120-121). 

Near Pluckemin, N. J. CGook, '^.-^.V^iaN. 
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Quarries of trap in Kew Jersey (Cook, '68, pp. 

522-523). 
Qaonipang momitaiii, Cobb. Description of trap 
dikes in Primary rocks near (Percival, 
'42, pp. 339, 361, 422-423). 
Raceoon coai pits, Clover hill, Ta. Plan and soo- 

tion of (Clitfonl, '87, pi. 2). 
Raccoon Ford, Ta. Boundary of Newark near 
(Heinrich, '78, p. 236. W. B. Rogers, '40, 
p. 61). 
Rahnaj, IC. J. Obscurity of exposures near (H. 
D. Rogers, '40, p. 129). 
Section at (Cook, 68, p. 242). 
Ralnbovr Tillage, Conn. Bituminous shale near 

(Percival, '42, p. 442). 
Raindrop impressions. Certain peculiar mark- 
ings referred to (Anonymous, '39). 
Discussion of the origin of (Desor, '51). 
In the Connecticut valley ' (Deane, '42. E. 
Hitchcock, '42. £. Hitchcock, '55a, pp. 
189-190. E. Hitchcock, '58, pp. 166-167, 
pi. 32. Hitchcock and Hitchcock, '67, pp. 
319-320. Warren, '54, p. 45). 
In Massachusetts. Description of (E. Hitch 
cock, '41, pp. 501-503, pi. 49. E. Hitchcock, 
'43a, p. 262). 
Mention ot (Marcou, '53, p. 42, i>l. 6). 
Turner's Falls. Notice of (Deane, '456. 
Mantell, ?46). 
In New Jersey (Lyell. '51, pp. 238, 242-244) . 
Mention of (W. C. Redfield, '42. W. C. 

Redfield, '43a). 
Mention of localities of (Russell, '78, p. 225). 
Newark (Lyell, '43, pp. 39-40. W. C. Red- 
field, '42). 
Pompton (Cook, '68, p. 201. E. Hitchcock, 
'43a, p. 255. LyeU, '51. W. C. Redfield, 
'43. W.C. Redfield, '51 a). 
Weehawken (Gratacap, '86, p. 246). 
Interpretation of (Lyell, '52). 
Observations on recent (E. Hitchcock, '43a, 

p. 262). 
Observations on recent and fossil (Merrick, 

'51). 
Physical conditions shoTifn by (J. D. Dana, '75, 

p. 420). 
Recent photographs of (Deane, '61, p. 59, pi. 

45). 
Referred to the bursting of bubbles (Desor, 

'51a). 
-Similarity of, to pits made by the breaking of 

air bubbles (Desor and Whitney, '59). 
Suggested explanation of (H. D. Rogers, '55). 
Raleigh, N. C. Boundary of Newark area near 
(W. R. Johnson, '51, p. 4). 
Breadth of the Newark area west of (Emmons, 
'56, p. 241. Olmstead, '24, p. 12. Wilkes, 
'58, p. 2). 
Brief account of Newark rocks near (Olm- 
stead, '20). 
Brief account of geology west of (McLenahan, 
. '52, p. 170) 
Ramapo, N. J. Conglomerate cemented with red 
shale (Nason, '89, p. 21). 
Description of calcareous conglomerate near 
H. I). Rogers, '36, p. 149. (H. D. Rogers, 
'40, pp. 136-137.) 



Ranuipo, N. J.—Continued. 

Mention of a fossil fish from (De Kay, '42, p. 

385). 
Trap rocks in (Mather, '43, p. 282). 
Ramapo monntalB, N. J. Gneiss bordering the 

Newark system near (Nason, '89, p. 16). 
JUpapo fidley, N. J. Borings for (^ in (Cook, 
'68, p. 696), 
Boundary of Newai;^ in (Cook, '66, p. 175). 
Trap of (Cook, '68, pp, 188-189). 
Trap rock UiUs of (Cook, '82, pp. 48-54). 
Ramsey's station,^. J. Trap outcrop near (Cook, 
'66, pp. 181-188). 

Randolph's coal mine, Ta. Analysis of coal from 
(Macfarlane, *77, p. 515. Williams, '83, p. 

82). 
Notes on (Taylor, '35, p. 284). 

Rapho township. Pa. Report on the geology of 

(Frazer, '80, pp. 37-38). 
Raritan, N. J. Dip near (Cook, '68, p. 198). 
Raritan copper mine, N. J. Description of (Cook, 

'68, p. 679). 
Dikes of trap in (Cook, '68, p. 2(^). 

Raritan ralle j, N. J. Dip of sandstone in (Cook, 
'83,p,26). 

Rattlesnake hill, Pa. Trap dike (d'Invilliers, '83, 
pp. 200,201). 

Rattlesnake monntain. Conn. Desc^ption of ( Per- 
cival, '42, p. 374). 

Randenbash mine. Pa. Detailed account of (d'In- 
villiers, '83, pp. 342-343). 

Raren Rock, N. J. Building stone near (Cook, 

•68, p. 512). 
Dip at ((>)ok, '68, p. 198). 
Dip in indurated shale at (Oook, '82, p. 27) 
Dip of altered shale at (Cook, '79, p; 29). 
Sandstone quarries at (Cook, '79, p. 25). 
RAYMOND, R. W. 1888. 

The natural coke of Chesterfield county, Va. 
In Am. Inst. Mining Eng., Trans., vol. 2, pp. 

446-450). 
Reprinted in The Virginias, vol. 4, pp. 145- 

146 ; see, also. The Virginias, vol. 4, p. 164. 
Describes the occurrence, illustrated by a 

section, of Carbonite [natural coke] n'ear 

Midlothian, Va., and gives analysis of 

the material mentioned. 
RAYMOND, R. W. Cited on natural coke in the 

Richmond coal field, Va. (CliffoTd, '87, p. 

13). 
Cited on the origin of the natural coke of the 

Richmond coal field, Va. (Hotchkias, '83). 
Reading, Pa. Boundary of the Newark near 

(d'Invilliers, '83, p. 198. Lea, '58, p. 92. 

H. D.Rogers, ^58, vol. 2, p. 668). 
Conglome9:ate near (Lea, '53, p. 190. H. D. 

Rogers, '39, p. 19. H. D. Rogers, '58, vol. 

2, p. 681). 
Dip of cpnglomerate near (d'Invilliers, '83, p. 

221). 
Exception in the prevailing dip of the New- 
ark near (Lesley, '83, p. 182). 
Sandstone quarries near (Shaler, '84, p. 157). 
Trap dike near (d'Invilliers, '83, pp. 304, 380. 

H. D. Rogers, '58, vol. 2, p. 686). 
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BMUBstowM, Pa. Boam4ary of the Newark near 
<Fnuwr, '80, p. 43. H. D. K«»gen«. '58. vol. 
2, p. OK). 

BEPf«L», JOnr HOWAS^. IHM. 

Fooail fisbea of Coimeeticiit and Maaaacbu- 
aetta, witli a notiee of an uudeacrilied 
genna. 

In New York Lye. Nal. Hiiit., Ann., vol. 4. 
1848, pp. 35-40, pla. 1-3. 

Abatnurt in Kenea Jahrboch, 183f, pp. 248-253. 

Rrfera to localitiaa in the Connect ient valley 
wliere foaaU flah liave been obtained. 
Mentiona previona atndiea of the fcwailH in 
queatien, and deacribeaand figurea Catop- 
teruM fffueOit. DeBcribea, mImo. another 
foaail fiah, the name of which is not de- 
termined. Concladea with brief remarks 
on tlie age of the rocks from which tlie 
foaail were obtained. 
BEDFIELD, JOHN H. 1841. 

[Zoologieai analogiea of Catoptenu graeitis]. 

In final Beport Qeol. of Haaaachuaetta. by 
£. Hitolicook. Amherat and Northamp- 
ton, 1841, 4to, p. 440. 

£xtoM;t firom aletter to £. Hitchcock in which 
the eharacteriatica of the tail of the fus- 
ail fiah referred to are briedy discuased. 
BEDFIELD, JOHX H. 18M. 

[Extract from a r^M»^ to the American Asso- 
ciation for the Adyaacement of Science 
on the foaail flahea of the United States]. 

In a paper on tlie relation of the fossil fishes 
of the aandatone of Connecticut and other 
Atlantic atatea to the Triasaie and Juras- 
sic periods, by W. C. Redfield. 

In Am. Asaoc Adv. Sci.. Proc., vol. 10, pp. 
183-185. 

Befen to the characteristics of the fishes of 
the Newark syatom, and states opiniuu 
with reapect to geological age. 
BKBFBUiB, J. H. Cited on the age of the Con- 
necticut valley sandatone (J. D. Dana, '56, 
p. 822. £. Hitehoock, '58, p. 5). 

BBDFIELD, J. H. Cited on the age of the New- 
ark, aa indicated by fossil fishes (W. C. 
Bedfleld, '56, pp. 181-187). 

CTited on Catopterus fVoni Middletown, Conn. 
(£. Hitehcock, '41, p. 440). 

Cited on CatopUnu gracOU (C. H. S. Davis, 
*87, p. 20). 

edited on early discovery of fossil fishes in the 
Newark aystem (Newberry, '88, pp. 10-20). 

Cited on fossil fishes (£. Hitohcock, '41b, p. 
244. Newberry, '88. W. C. Redfield, '50a, 
pp. 357-381. H. D. Kogers, '44, p. 251). 

Cited on fossil fishes from Connecticut 
(Anoaym<ma, '38). 

Cited on fossil fishes from tlio Connecticut 
valley (£. Hitehcock, '41, p. 460. H. 1). 
Bogera, '58, voL 2, p. 604). 

Cited on foeail fishes fhnn the Housatonic val- 
ley, Conn. <£edfield, '41, p. 27). 

Cited on genus Catopterus (Egerton, '49, pp. 
4,8. W. C. Kedfield, '56a, p. 361). 

from report on fossil fish ( W. C. Red- 
flddi'Sea, pp. 359-361). 



BEDFIELD, J. H.— Continued. 

List of fossil fiiih(« from New Jt^rsey and the 
Ctmnecticut valley described by <I>e Kay, 
•42). 
REDriELD, J. H., and W. i\ REDFIELD. 1857. 

On the rrlatioii of the ]MMt*Permean fiahea of 
<;ofinec1icnt and other Atlantic states to 
the TrixMsic and Jurassic periods. 

In Edinbnrg new Philosophical Journal, n. s., 
vol. 5. pp. 369-^0). 

An abstract of a imper read by AV. C. Red- 
field at the meeting of the American As- 
sociation at Albany. N. J. Published in 
Am. Assoc. Adv. Sci.. Proc. [vol. 10], tenth 
meeting. 1856. pp. 180-188. 
REDFIELD, J. H. and W. 1*. Cited on the age of 

the Newark (H. D. Rogers. '44. p. 248). 
R[EDF1ELD, W. C.]. ISSS. 

Newly diacovered ichnolites [at Middl^owu, 
Ccmn.]. 

In Am. Jour. Sci., vol. 33. pp. 201-302. 

Mentions discoveries of foasil fodtprints in 
the Connecticut valley, by £. Hitchcock 
and R. Warner. 
REDFIELD, WILLIAM 1\ 1838a. 

Ffissil fishes in Virginia. 

In Am. Jour. Sci., vol. 31, p. 201. 

Brief note referring to a specimen shale with 
numerous foasil fishes on it, found in the 
Richmond coal field, Va. 
R[EDFIELD, W. C.]. 1889. 

[Note on foaail fishes from New Jersey.] 

In Am. Jour. Sci., vol. 36, pp. 186-187. 

Fossil fishea fW>m Morris county, N. J., are 
stated to be Catoptenu gracilis and a spe- 
cies of Palanmiscns, both of wlm>h have 
been found in the samlstone of the Con- 
necticut valley . A pn>vious notice of the 
fossils nientiuue<l in this article may be 
found in Am. Jour. Sci., vol. 35, p. 192. 
REDFIELD, W. €. 1841. 

Short noticea of American fossil fishes. 

In Am. Jour. Siu., vol. 41, pp. 24-28; abstract 
in Am. Jour. Sci., vol. 41, pp. 164-165, and 
also in Am. Assoc. Geol. and Nat., Ihtic., 
Igl0-18i2, pp. 17-18. 

Describes several species of Palmmiscns and 
Catopterus from the (^unecticiit valley 
andNew Jersey. Remarks on the widedis- 
tribution of si>ecies in the Newark sys- 
tem. 
REDFIELD [W. €.]. 1842. 

[Concerning raiudi-op impressions, footprints, 
and fossil liabes from the New lioA sand- 
stone of New Jersey and tlie Couiiocticut 
valley.] 

In Am. Jour. Sci., vol. 43, p. 172; also iu Am. 
Assoc. Geol. aud Nut., Proo., 1840-1842 
p. 65. 

Mentions an observation (»f fossil raindrop 
impressions at Newark, N. J. ; and also 
notes the discovery of fossil footprints and 
fossil fishes iu the sandstone of the Con- 
necticut valley. 
REDFIELD, W. C. 1842a. 

[Cn some newly discovered ichthyolites in 
the New Red sandstone of New Jersey.] 
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REDFIELD, W. C^.— Continued. 

lu London Gcol. Spc., Proc., vol. 4, 1845, p. 23. 

Mentionu newly diacovered fotiHil fish asso- 
ciated with tracks and rain marks. 
REDFIELD, W. C. 1S48. 

Notice of newly discovered fish beds and a 
fossil footmark in the Bed sandstone for- 
mation of New Jersey. 

In Am. Jour. Sci., vol. 44, pp. 134-13G. 

Deticribes the occurrence of fossil fish, a fossil 

footprint, together with raindrop and hail 

impressions, and ripplci marks proiluced 

by waves, at Pompton, N. J. 

REDFIELD, W. €. 1843a. 

Kemarks on some new fishes and other fossil 
memorials from the New Ked sandstone 
of New Jersey. 

In Am. Jour. Sci., vol. 45, pp. 314-315. 

Abstract of remarks concerning the age of the 
Ked sandstone of New Jersey as indicated 
by fossil fish. Mentions also the occur- 
rend^ of footprints and raindrop impres- 
sions. 
REDFIELD, WILUAM C. 1851. 

On the post-Penuian date of the Ked sand- 
stone loi'.ks of Now Jersey and the Con- 
necticut valley, as shown by their fossil 
remains. (Abstract.) 

In Am. Assoc. Adv. Sci.,'Proc.,vol.5, pp. 45-46. 

Abstract in Ann. ScLDiscov., 1852, p. 259. 

Reference to papers by C. T. Jackson, which 
assigned the Newark system to the Silu- 
rian, and also to the claim of unconformity 
in the Newark, suggested by D. A. Wells. 
The conclusion reached is that the New- 
ark presents an unbroken series, and is 
characterized by a fauna and flora as re- 
cent as the Trias. 
REDFIELD, W. €. 1851a. 

On the foHsil rain marks found in the Ked 
sandstone rocks of New Jerse3" and the 
Connecticut valley, and their authentic 
character. 

In Am. Assoc. Adv. Sci., Proc.,voL 5, pp. 72-75. 

Describes fossil raindrop impressions found 
at Pompton, N. J., and discusses the na- 
ture of their origin. 
REDFIELD, W. C. 1856. 

On the relations of the fossil fishes of the 
sandstones of Connecticut and other At- 
lantic states to the Liassic and Jurassic 
periods. 

In Am. Assoc. Adv. Sci., Proc., vol. 10, 1857, 
pt. 2, pp. 180-188. 

Abstract in Edinburg New Philosophical 
Journal, n. .s, vol. 5, 1857, pp. 369-370 ; also 
in Am. Sci. Discov., 1857, p. 338. 

Ke\iews the evidence furnished by the fossil 
fishes of the Connecticut valle^'. New Jer- 
sey, etc., in reference to the age of the 
dei>osits containing them. Imposes the 
name Newark group. 
REDFIELD, W. €. 1856a. 

On the relations of the fossil fishes of the 
sandstones of Connecticut and other At- 
lantic states to the Liassic and OOlitic pe- 
riods. 



REDFIELD, W. C— Continued. 

In Am. Jour. Sci., 2d ser., vol. 22, pp. 357-363. 

Abstract in Neues Jahrbuoh, 1857, pp. 87-88. 

Reviews the progress that has been made in 
the study of the fossil fishes of the New- 
ark system, and discusses the queetlon of 
the age of the system, as indicated by the 
fossils referred to above. 

REDFIELD, W. C. 1867. 

On the relation of the post-Permian fishes of 
Connecticut and other Atlantic states to 
the Triassic and Jurassic periods. 

See Redfield and Kedfield, 1857. 

REDFIELD, W. €. Adoption of the name, 
"Newark system," proposed by (Russell, 

'89a). 

Cited on age of the Connecticnt valley sand- 
stone (E. Hitchcock, '58, p. 5). 
Newark system (Lea, '53, p. 193. Lea, *58. 

Taylor, '48, p. 46). 
Red sandstone of New Jersey, Virginia, etc, 
(J. D. Dana, '56, p. 322). 

Cited on Catopteris from the Richmond coal 
field, Ya. (H. D. Rogers, '44. p. 251). 

Cited on fossil fishes (C. H. Hitchcock, '71, p. 
21. E. Hitchcock, '416, p. 244. New- 
berry, '88, in many places). 

Cited on fossil fishes from Boonton and Pomp- 
ton, N. J. (Lea, '53, p. 193). 
Connecticut valley (Lyell, '66, p. 456). 
Richmond coal field, Va. (Lyell, '47, p. 276, 
pis. 8, 9. W. B. Rogers, '43, pp. 301, 315). 

Cited on fossil footprints in New Jersey (E. 
Hitchcock, '43a, pp. 255, 303. Lea, '53, p. 
185). 

Cited on fossil plants at Little Falls, N. J. 
(Lea, '53, p. 193). 

Cited on genus Catopterus (Egerton, '49, p. 8). 

Cited on name "Newark" (C. H. Hitchcock, 
'71, p. 21). . 

Cited on Newark system in New Tork (De 
Kay, '42, p. 385). 

Cited on raindrop impressions from New Jer- 
sey (Lyell, '51, pp. 238, 242-244). 

List of fossil fishes from New Jersey and the 
Connecticut valley described by (De Kay, 
'42). 

Notice of the study of fossil fishes by (Miller, 
'7^'81, vol. 2, p. 147). 

Red head, N. B. Beach of magnetic sand near 
(Bailey, '72, p. 221). 

Contact of trap with older sediments (Bailey, 
'72, p. 220). 

Position of (Bailey, Mathews, and Ells, '80, 
map No. 1 S. E. accompanying). 

Bocks of (Bailey, '72, p. 217. BaUey, Math- 
ews, and Ells, '80, p. 21D. (lesner, '39, p. 
51). 

See also Gardners creek. 

Red Hill, Pa. Conglomerate near (B.. D. Rogers, 
'58, vol. 2, p. 680). 

Red sandstone hill, Cobb. Rock of (Percival, '42, 
p. 440). 

Reids bridge, Ta. Boundary of Newark near 
(Heinrich, '78, p. 237. W. B. Rogers, '39, 
p. 75). 
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Belisbriig«wdaail«tte,Ta. Section between 

(W. B. Roisera, "39, pp. ?»-«». 
Heirs eml mdmtj Ta. Depth of (Taylor. '48. p. 

48). 
EENWICK, EHWABD. Cited on foMil fish from ■ 

Kew Jersey (W. C. Bedfiekl, '20) . 
BeptilM, DmsU. Distribution of. in tinte (Em 

mons, '57, pp. 56-57). i 

From Connectirot valley (Iteane, *45a. H. D. '• 

Rogers, '58. vol. 2, p.0M. Wyman. '55). 
From Newark syBteni (H. D. Rogers, '58. vol. [ 

2, p. f»5). " ; 

From Xew Jersey (Cope, '68, p. 733). 

From North Carolina (Cope, '75. Emmons. 
'52, pp. 141-142. Emmons, '56. pp. 290- 
320, 3S5-337, 347, pi. 5. Emmons, '57, pp. 
54-03, 145-147, pL 8. Emmons, '57b, pp. 
77-78). 

From Pennsylvania (Lea, '51, pp. 171-172. 
Cope, '85. H. D. Rogers, '58, vol. 2, pp. 
692-603. Wheatley,'61.pp.44-16. Wheat 
ley, »61a). 

From Prince Edward Island (Dawson, '78, p. 
118. Dawson and Harrington, *71, p. 46). 
Found at New ^ndon (Dawson, '53). 

From Richmond coal field, Va. (\V. B. Rogers, 
'43, p. 300). 

Summary concerning (O. C. Marsh, *77. Mil- 
ler, "A)-'81, vol. 2, pp. 243-244). 
BluMidPs Min, Pa. Boundary of the Newark near 
(H. D. Rogers, '41, pp. 16, 39). 

IHp of conglomerate at (H. D. Rogers, '41, p. 
39). 
RICE, WILLIAM NORTH. 1886. 

On the trap and sandstone in the gorge of the 

Farmington river at Tarififville, Conn, 
.In Am. Jour. Sci., 3d. ser., voL 32, pp. 430-433. 

Descri'oes the outcrop of an overflowed trap 
sheet with a trap conglomerate resting 
upon it; and also of the> occurrence of a 
breccia of trap and sandstone. The facts 
reported in this paper support the conclu- 
sion that some of the trap sheets of the 
Newark were overflows. See Davis, '83. 
BICE, WILLIAM NORTH. Cited on origin of the 
trap hills of Connecticut (Chapin, '87, p. 
26). 
' Cited on overflow trap sheets in Connecticut 
(W. M. Davis, '88, p. 465). 
Blee eoal mine, Ta. Notes on (Taylor, '35, p. 284, 

285). 
Bice point, P. E. I. Fossil plants from (Bain and 

Dawson, '85, pp. 156-158). 
Bieerllle, Ta. Boundary of the Newark near (W. 

B. Rogers, '39, pp. 74-75, 76). 
BleeTille and Chalk Level, Ta. Section between 

(W. B. Rogers, '39, p. 79). 
BICHABD80N, JAMES. 1881. 

Report of a geological exploration of the Mag 
dalen islands, 1880-1881. 

In (Geological Survey of Canada. Report of 
progress for 1879-'80. Montreal. Pp. 1- 
IIG. 

Statoi that there are some reasons for sup- 
posing that certain Red sandstones above 
the Carboniferous of the Magdalen islands 
may he of Permian or Triassic age, p. 8G. 



BiHunond, Ta. Brief decioription of coal minea 
near (Lyell. 54. p. 12). 

BIHurand kay, P. E. I. Discovery of fossU i«p. 
tUe near (EUs, '84. p. 19B, note 2. on atlas 
sheetNo.5S. W.). 
Limestone near (Dawson and Harrington, 71, 
p. 34). 

Trap at (Dawson, '78, p. 123. Dawson, '78a, 
pp. 29, 31). 

Birhmend coal leM, Ta. Additional notes on 
(aifford, '88). 

Age of, as indicated by fossil plants (Bun- 
bury, '47, p. 287. Fontaine, '79, pp. 37-39. 
Foster, '51. E. Hitchcock, '56, p. 99. 
Lesquereux, '76, p. 283. Lyell, '47, p. 274- 
280. Lyell, *57. Mart)on, '49. Marcoa 
'88, p. 30. TT. B. Rogers, '42©. W. B. 
Rogers, '55a. Shaler, '71, pp. 114, 115, 117. 
Zeiller. *88). 

Analyses of coal from (Clemson, '35. W. R. 
Johnson, '50, pp. 175-176. W. R. John- 
son, '51, p. 12. Silliman and Hubbard, '42, 
Williams. '83. p. 82). 

Area of (Heinrioh, '78, p. 232). 

Boundaries of (Heinrich, ;78, pp. 230-232). 

Brief account of (Ashbumer, '87, pp. 352-353. 
Clifford, '87. Coryell, '75. Dsildow and 
Bannan. '66, pp. 395-403. Eramons, '57, 
pp. 3. 33, 34. C. H. Hitchcock, '74. 
Hotchkiss, '73. Hotchkiss, '81, p. 120. 
Hotchkiss, '83. Hull, '81, p. 460. Le 
Conte, '82, pp. 457-450. Lyell, '49, pp. 279- 
288. Lyell, '71, pp. 362-363. Macfarlaue, 
'77, p. 507. Maclure, '09. Mitchell, '42, p. 
59-60. Nuttall,'21,pp.35-37. Pattou,'88, 
pp. 22-23. Pierce, '28, pp. 67-58. AV. B. 
Rogers, '37, pp. 5-6. W. B. Rogers. '40, 
pp. 71-72. W . B. Rogers, '436, pp. 532-533. 
SiUimau, '42. R. C. Taylor, '34. Wil- 
liams, '85, pp. 97-98). 

Ck>al from, examination of (W. R. Johnson, 
'44, pp. 308-451). 
For the New Orleans exposition (Hotchkiss, 
'84). 

General character and efiiciency of (W. R. 
Johnson, '50, pp. 133-134, and table op. p. 
134). 

Organic structure of (Lyell, '47, pp. 268- 
269). 
Coal, prutluction of, in 1885 (Ashbumer, '86, 
p. 69). 
In 1887 (Ashbnrner, '88, p. 361). 
In 1883-'84 (Williams, '85, pp. 97-98). 
C^al in, brief review of (Chance, '85, pp. 18- 

19). 
Coal mines in, account of (Grammar, '18). 
Coal, thickness of (W. B. Rogers, '43). 
Coke, natural, and trap dikes in (Heinrich, 

♦75). 
Coke, natural, from (W. R. Johnson, '42. 
Lyell, '47, pp. 270-274. Raymond, '83. W. 
B. Rogers, '42fe, W. B. Rogers, '54a. 
Origin of (Hotchkiss, '83. Stevens, '73). 
Remarks on (Coryell, '75. T. S. Hunt, '75, 
Wurtz, '75). 
Depth of shafts in (\V. B. Rogers, '436). 
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Bichmoiid coal field, Ta.— Contiuued. 

Description of (Foutaine, '79, pp. 34-39. W. 
C. Johnson, '39, p. 41. LyoU, '47. Lyell, 
'66, pp. 451-452. W. B. Rogers, '36, pp. 
5^-61. Taylor, '3*). 
Deaeription of the niioes in (Wooldridge, '42). 
Dip of rocks in (Fontaine, '79, pp. 35, 36). 
Dips in ( W. B. Rogecs, '436. p. 533). 
Economic value of (Hotchkiss, '80, pp. 91-92). 
Explosion in Midlothian colliery (Heinrich, 

'76). 
Extent and boundaries of (Fontaine, '83, pp. 

2-4). 
Extract from Lyell's account of (Greer, '71). 
Fire in (Macfarlano, '77, p. 507). 
Fire in the mines of (Taylor, '48, pp. 4^-49) . 
Fossil fishes of (Lyell, '47, pp. 275-280, pi. 8-9. 

W. C. Redfield, '38a). 
F«88il plants from (Emmons, '56, pp. 328-329. 
Emmons, '57, p. 101. Fontaine, '83. New- 
berry, '765, p. 148). 
Description of (Brongniart, '28, vol. 1, pp. 
124-126, 391, pLs. 14-16, 137. Bunbury, 
'47. W. B. Rogers, '43. Heor, '57). 
Geology and economic importance of (Taylor, 

'48). 
Historic and economical account of (Macfar- 

lane, '77, pp. 105-115). 
History of commercial development of 

(Chance, '86, pp. 22-23). 
Iron ores, brief account of (W. B. Rogers, '80, 

p. 152). 
Lignite from (W. B. Rogers, '55). 
Midlothian colUery (Heinrich, '73). 

Condition of in 1876 (Heinrich, '76a). 
Observations of Lyell and Bunbury in (De 

LaBeche, '48). 
Observations of C. Lyell, cited (De La Beche, 

'48). 
Observations on the structure of (Newell, '89) . 
Partial list of fossils from (J. Hall, '52, p. 66). 
Remarks on absence of reptilian remains in 

(Lyell, '51a). 
Remarks on methods of mining (Coryell, '75). 
Section across (Taylor, '48, p. 47). 

After Daddow (Le Coute, '84, p. 328). 
Section in (Emmons, '56, p. 339. Emmons, 

'57, pp. 11-12. Le Conte, '82, p. 457.) 
Section of ( W. B.' Rogers, '36, pi. — . W. B. 

Rogers, '39, pi. 2. Rogers, '84, pi. 7-8). 
Sections of dikes in, after C. Lyell (W. M. 

Davis, '83, p. 281, pi. 9). 
Sections in (Heinrich, '78). 
Structure of (Lyell, '47, pp. 261-268. Shaler, 

'71, pp. 114,115, 117). 
Structural features of (Shaler, '77). 
Thickness of rocks in (Fontaine, '79, ^. 35). 

Richiuond county, N. €. Small area of Newark 
in (Mitchell, '42, p. 130). 

Bichiuottd county, N. Y. Account of Rei) sand- 
stone and conglomerate in (Mather, '43, 
pp. 285-294). 

Geological map of (Mather, '43, pi. 1). 

Geology of (Mather, '39, pp. llft-117, 122-127). 

Trap rocks of (Mather, '43, pp. 279-282) 

See also Staten Island. 



Ridge statlOB, Pa. Boundaries of the Newark in 

(C. E. Hall, '81, pp. 72-73). 
BiegeUfiUe, N. J. Section from, to Trenton, K. 
J. (Cook, '68, p. 199, and map in portfolio). 
Biggg, B. R. Analysis of natural coke from Rich- 
mond ooul field, by (See Clarke, '87, p. 146). 
Bigliter*! quarry at Newark, N. J. Description 

of (Cook, '81, pp. 48-49). 
RlngiBg rocks. Pa. Trap outcrop near (Cook, 

'82, p. 63). 
Biagoes, N. J. Description of la'ap, contact 
metamorphism, etc., near (H. D. Rogers, 
'40, p. 165). 
Dip in red shale at (Cook, '32, p. 26). 
Dip near (Cook, '68, p. 197). 
Biker's kUl, N. J. Description of (Cook^ '68, pp. 
185, 186. Cook. '82, p. 56). 
See also Third Watchung mountain. 
Bipple-marks. A peculiar form of, discussed 
(Shepai^ '67). 
In Connecticut valley (E. Hitchcock, '58, 
pp. 168-169, pis. 43, 60. Warren, '54, p. 46). 
Conditions of depositions shown by (Lyell, 

'66, p. 453). 
Description of (E. Hitchcock, '41, pp. 

446-446). 
Supposed to be tadpole nests (E. Hitchcock, 
'56, p. 111). 
In New Jersey, localities of (Russell, '78, p. 
225). 
Newark (Lyell, '43, pp. 3^-40). 
Pompton (Cook, '68, p. 201. W. C. Red- 
field, '43). 
Weehauken (Gratacap, '86, p. 246). 
In North Carolina (Emmons, '66, pp. 232, 286). 

Sgypt (Emmons, '67, p. 32). 
In Pennsylvania, Coopersburg (H. D. Rogers, 
'58, vol. 1, p. 101). 
PhoenixA'ille (Wheatley, '61, p. 45). 
Birer coal mine, Va. Description of (W. B. Rog- 
ers, '36, p. §4). 
Notes on (Taylor, '35, p. 284). 
Bitzer's mill, Pa. Boundary of the Newark near 

(Frazer, '80, p. 15). 
Boartng brook,^ Conn. Special account of trap 
sheets near (Davis and Whittle, '89, pp. 
116-118). 
Bobard's mill, N. C. Boundigry of Newark near 

(Mitchell, '42, p. 130). 
Bobb, [— ]. Cited on age of rocks at cape Tor- 
men tin, N. B. (Dawson, '78, p. 124). 
Bobbins and Hctiiilre. Flagstone quarries of, 

near Milford, N. J. (Cook, '81, p. 64). 
Bobinson, J. B. I. Stone quarries of, at Bell- 

ville, N. J. (Cook, '89, p. 45). 
Bobinson and Joyce. Stone quarries of, at Bell- 

ville, N. J. (Cook, '81, p. 46). 
Bock brook, N. J. Dip along (Cook, '68, p. 197). 
Bockchnrch, N. J. Tn^ rock quarried near 

(Cook, '81, p. 63). 
Bock flMtory^ Conn. Description of trap dikes in 
Primary rocks near (Percival, '42, pp. 
425t426). 
Bock MIm station, Conn. Description . of trap 
ridges near (Davis and Whittle, '89, p. 
114, pi. 3). 
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Bock ftnjy Mmaa. Dip «nd strike of rocks at (£. 
HHcbcock, '41, p. 448). 

K«ek feny <8Mtti UmUitf), MtM. Dip of rockH 
btmeath trap si (S. Hitchcock, *35, p. 223). 

Rockfaqrhsa eovitf , If. C. Aceonnt of the geoL- 
ogyef (Emmoiis, *92, pp. 144-153. Mitch- 
ell, *4a, pp. 13S-134). 

Rocklttid conrfy. If. T. Acconot of the geology 
of (Mather, '39, pp. llft-117, 122-127). 

Aceonnt of the Bed sandstone and conglom- 
erate of (Mather, '43, pp. 285-294). 

Brief aecoont of the geology of (Emmons, '46, 
pp. 200-201. LincUaen, *61). 

Character and origin of the Newark conglom- 
erate at (Bnssell, '78, p. 253). 

BesolptioB of conglomerate in (Bnssell, '78. 
p. 236). 

Description of trap ridges in (Darton, '90, pp. 

38-30). 
Geological mi^ of (Mather, '48, pi. 1). 
SectioB aeren (Mather, '43, pL. 46). 
Table of dips and strikes in (Mather, '43, pp. 

616-617). 
Trap rocks of (Mather. '43, pp. 278-288). 
]lockhHidlake,N.T. Brief aecoont of rocks near 

(Pierce, '20, pp. 186-187). 
Dip in sandstone at (Cook, '82, p. 29). 
fanlts near (Kason, '89, p. 25). 
Trap eutcroim near (Darton, '90, p. 38. 

Mather, '43, p. 280). 

Boek MlU, N. J. Dip near (Cook, '68, p. 197). 

Trap ontcn^ near (Ckiok, '68, p. 192). 
B«ck or Smuiand MOMtaia, N. J. Described as 
a trap outcrop (H. D. Bogers, '36, p. 159). 
Bocktomi, N. /, Boundary of trap near (Cook, 
'68, p. 192). 
Brief reference to trap hills near (H. D. Rog- 
ers, 36, p. 159). 
Contact phenomena at (Cook, '82, p. 62). 
Description of trap, contact metamorphism, 

etc., near <H. D. Rogers, '40, p. 153). 
Dip at (Cook, '68, p. 197). 
Dip in indurated shale at (Cook, '82, p. 26). 
Trap rock quarries at (Cook, 79, p. 26). 

Bocktewn, Pa. Contact metamorphism at (H. 
p. Rogers, '68, vol. 2, p. 687). 
Trap dikes at (H. D. Rogers, '58, vol. 2, p. 
687). 

BockriUe, Pa, Boundary of the Newark near 
(C.E.Hall, '81, p. 56). 
Reference to quarries near (C. E. Hall, '81 p 
56). 

Unconformity of Newark system with under- 
lying gneiss (H. D. Rogers, '36, pp. 144- 
145). 

Bocky UIl, Conn. Contact metamorphism near 

(E. Hitchcock, '41, p. 657). 
Description of (Silliman, '30, pp. 122-131). 
Dip of sandstone l>eneath (Silliman. 30, pp. 

122-131). 
Foasil fish near (Peiwivalj '42, p. 442). 
Fossil footprints near (E. Hitchcock. '41, p. 

466. E. Hitchcock, '58, pp. 50 et seq.) . 
Section of rocks at (Lyell, '42). 
Trap ridges near (Percival, '42, pp. 387-388). 



Bocky UDv Bass. Description of contact meta- 
morphism at (E. Hitchcock, '35, pp. 422- 
423). 
Locality for fossil footprints (E. Hitchcock, 
'48, p. 132). 

BMky kUI, If. J. Altered shale at (Cook, '68, p. 
214). 

Analysis of soil from (Cook, '78, pp. 37, 39). 

Analysis of trap from (Cook, '68, p. 215). 

Bearing of joints at (Cook, '68, p. 201). 

Building stone near (Cook, '68, pp. 500-510). 

Contact metamorphism at (J. D. Dana, '43, pp. 
113-1 14. H. D. Rogers, '36, pp. 163-164) . 

Dip in sandstone and shale at (Cook, '82, p. 25). 

Dip near (Cook, '68, p. 196). 

Dips, diverse, near (Nason, '80, p. 19). 

Description of (Cook, '68, pp. 189-190. Cook, 
'82, pp. 50-60. Darton, '90, pp. 59-61) . 

Description of trap and associated metamor- 
phosed rock at (H. D. Rogers, pp. 149-152). 

Exposure of shale near (Nason, '89, p. 17). 

Origin of trap of (Darton, '89, p. 138). 

Position of trap near, in the Newark system 
(Darton, '89. p. 139). 

Probable faults near (Nason, '89, p. 26). 

Quarries of tr^ rock at, mention^f (G. P. Mer- 
rill, '89, p. 436). 

Sandstone and trap at (H. D. Rogers, '40, p. 
126). 

Sandstone quarry at (Cook, '79, p. 24). 

Section through (Darton, '90, p. 50). 

Trap boundary near (Cook, '68, p. 190). 

Trap outcrop near (H. D. Rogers^ '36, p. 159). 

Trap rock quarries at (Cook, '79, p. 25. Cook, 
'81, p. 62). 

Rocky hill depot, N. J. Trap boundary near 

(Cook, '68, p. 189). 
BOGERS, HENBT D. 1886. 

Beport on the geological survey of the state 

of New Jersey. 
Philadelphia, 1836, 2d ed., pp. 1-188, pi. 1. 
First ed., Philadelphia, 1836; each editiou is 

paged the same up to p. 174. 
Contents relating to the Newark system : 

Page. 

Newark system of New Jersey 144-170 , 

General view 144-146 

Variegated conglomerate 140-150 

Red shale and sandstone 150-159 

Trap rocks and contact motanior- 

pbism 159-166 

Copper ores 166-170 

ROGERS, HENBT DARWIN. 1889. 

Third auuual report on the geological survey 
of the- state of Pennsylvania. 

Harrisburg, Pa., 16mo, pp. 4-1 19. 

Name Middle Secondary strata applied to the 
Newark, p. 12. Unconformity between 
the Newark and underlying rocks (other 
examples are muutionud on p. 21). Gen- 
eral dip of the strata; former extension of 
the Newark beyond its present limits, p. 
17. The area occupie<l by the Newark 
given by counties, and its northern and 
southern boundaries described. Occur- 
rence of variegated conglomerate, Red 
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ROGERS, HENR¥ DARWIN— Continued. 

sandstone, and trap. Localities where 
variegated conglomerate occurs along the 
northern border of the area. The hypoth- 
esis is here advanced that the sedimentary 
rocks of the Newark in Pennsylvania, 
New Jersey, etc., were dexMsited in their 
present inclined position by a river rising 
in Virginia and flowing northward, pp. 
18-23. 
Trap dikes with accompanying dislocation 
and nieiamorphism in the adjacent beds, 
together with the occurrence of ores of 
iron and copper along the lines of contact, 
pp. 18-23. 

ROGERS, HENRT D. 1840. 

Description of the geology of the state of New 

Jersey, being a fimil report. 
Philadeli)hia, pp. 1-301, pi. 1, and map. 
Contents relating to the Newark system : 

Page. 

Descriptions of the northwest boun- 
dary 16,18 

Detailed description 114-171 

General description 114-117 

The TiMl argillaceous sandstone 117-135 

Geological range 117-119 

Composition and structure 119-135 

Variegated calcareous conglomer* 

ate 135-141 

Description and geographical 

range 135-141 

The trap rocks and geographical 

range 141-158 

Geographical range 141-143 

Composition, structure, and rela- 
tion to other rocks 143-145 

Local features and contact meta- 

morphism 145-158 

Somerville trap ridge and Bridge- 

watt^r copper mine 147-148 

New Brunswick 148-149 

Kocky liill and its prolongation . . 149-158 

Copper ores 158-165 

Economic geology 165-166 

Conditions of dei>osition 166-171 

ROGERS, HENR¥ D. 1841. 

Fifth annual report of the geological explora- 
tion of the commonwealth of Pennsylva- 
nia. 
Harrisburg, pp. 1-156, pi. 1. 
Describes the Newarlk rocks bordering the 
South mountain. Pa., pp. 16-17, 38-39. 
ROGERS, HENRY D. 1841a. 

[Bemarks on the columnar structure of the 
trap dikes of Pennsylvania and on the 
magnetic iron ores of New Jersey.] 
In Am. Jour. Sci., vol. 41, p. 173; also in Am. 
Assoc. Geol. and Nat., Proc., 1840-1842, 
p. 26. 
Brief abstract of a remark on a paper by Prof. 
Mather concerning joints in rocks. 

ROGERS, H. D. 1842. 

[Remark on the independent origin of the New 
Ked sandstone of the Connecticut valley 
and of New Jersey and Pennsylvania.] 



ROGERS, H. D.— Continued. 

In Am. Jour. Sci., vol. 43, pp. 170,<171, 172; 
also in Am. Assoc. Geol. and Nat., Proc., 
1840-1842, pp. 63, 64, 66. 

Brief abstract of remarks to the effect that 
the Newark rocks of the Connecticut val- 
ley and of the New Jersey-Pennsylvania 
area was formed in independent basins. 
ROGERS, H. D. ISfS. 

[Bemarks in reference to the age of the New- 
ark system.] 

In Philadelphia Acad. Nat- Sci., Proc., vol. 1, 
p. 250. 

States that PosidoncHnia minuta, from Prinee 
Edward county, Va., indicates that the 
rocks in which it occurs are the New Bed 
sandstone. 

ROGERS, HENRY D. lS48a. 

On the physical structure of l^e Appalachian 
chain, as exemplifying the laws which 
have regulated the elevation of great 
mountain chains generally. 

See Rogers, William B. and H. D. Rogers, 1843. 

ROGERS, [H.D.] 184Sb. 

f Bemarks on the age of the New Bed sand- 
stone of the Connecticut valley and New 
Jersey.]^ 

In Am. Jour. Sci., vol. 45, p. 315. 

Abstract of remarks on a paper by W. G. Bed- 
field. 

[ROGERS, H. D.] 1848c. 

[On the crescent form of the trappean dikes 
of the Newark sandstone regions of New 
Jersey and Connecticut.] 

In Am. Jour. Sci., vol. 45, p. 334. 

Abstract of remarks on the cause of the topo- 
graphic form of the trap ridges referred to. 

ROGERS, HENRY D. 1844. 

Address delivered at the meeting of the Asso- 
ciation of American Creologists and Natu- 
ralists, held in Washington, May, 1844. 

In Am. Jour. Sci., vol. 47, pp. 137-16D, 247-278. 

Reviews the progress made in the study of 
the Newark system up to 1844. 
ROGERS, H. D. 1848. 

[Altered shales and sandstones at New Hope, 
Pa.] 

In Boston Soc. Nat. Hist., Proc., vol. 3, 1848- 
1851, p. 30. 

A brief record of contact metamorphism. 
ROGERS, HENRY D. 1858. 

[On the thickness of the Connecticut valley 
sandstone.] 

In Boston Soc. Nat. Hist., Proc, vol. 9, 18S1- 
1854, pp. 379-380. 

Bemarks on a paper by Edward Hitchcock, 
states that the Newark strata may have 
been deposited in an inclined position. 
Befers to instances where the system is 
not so thick as might be inferred. 
ROGERS, H. D. 18d8a. 

[Bemarks on the age of Connecticut sand- 
stone.] 

In Am. Acad., Proc., vol. 3, p. 70. 
ROGERS, H. D. 1864. 

[Bemarks on fossil footprints.] 
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BOCIEBS, H. D.— Coatinned. 

In Boston Soc. Kftt. Hist., Proc., yol. 5, 1854- 

1855, p. 80. 

Brief remarks In disensskm of a pi^ier by 
BoaT6. 
■OCIKBSy H. D. 18M. 

[Remarks on Ibotprints and raindrop impres- 
sions.] 

In Boston Soc. Kat. Hist., Proo., vol. 6. 1854- 

1856, pp. 182-186. 

Indescribing certain Carboniferous footprints, 
refers to those of the Newark system, sug- 
gests that the so-called raindrop impres- 
sions may have been made by spray from 
breaking waves, p. 185. 
BOeSBS, HENBT DABWIN. ISM. 

Geological map of the United States and 
British Korth America. 

In The Physical Atlas of Natural Phenomena 
by Alexander Keith Johnson. New and 
enlarged ed., pp. 29-^, pi. 8. 

Contains a condensed account of the Newark 
system, including geographical extent, 
oigaftic remains, and geological age, dip 
and physical conditions attending its 
origin, trap rooks, metalliferous veins, 
ooal formation, etc., p. 32. 

History of the literature of the Newark sys- 
tem, p. 32.* 
ROGBBS, HBNBT DABWIDT. 1868. 

The geology oi Pennsylvania. 

Philadelphia, vol. 1, pp. i-xxvii, 1-586, pi. 36; 
vol. 2, pp. i-xxiv, 1-1U46, pi. 51. Accom- 
panied by an atlas containing a geological 
map of Pennsylvania in three sheets, a 
topographical and geological map of the 
anthracite fields of Pennsylvania in two 
sheets, and two sheets of sections. 

In describing the crystalline and Paleozoic 
rocks of Pennsylvania, in vol. 1, several 
references are made to the relation of the 
Newark system to older formations, and 
also to its lithological character, strike, 
dip, trap dikes, ores, etc., pp. 86-87, 88, 89, 
90, 92, 101-102, 103, 151. 160, 161, 204, 214. 

The following is a table of contents of vol. 2, 
in as far as it relates to the Newark system : 

Page. 

Geographical limits of the sandstone. 667-669 

Composition of the Ked sandstone. . . 669-^0 

On the dip of the strata 670-071 

Igneous rocks of the Red sandstone . . 671 

Detailed description of the members 

of the Newark system 672-679 

Red shale and sandstone 672-673 

Boundary of the Red sandstone in 
Chester county lead mining dis- 
trict 675-677 

On the Red shale and sandstone in 

York and Adams counties 677 

Section along the west side of the 
Susquehanna river 679-680 

Lower calcareous conglomerate west 

of the Susquehanna 679-.680 

Upper calcareous conglomerate 681-684 

Upper calcareous conglomerate south- 
west of the Susquehanna 682-684 



BOOEBS, HENBT DABWIN-Continued. Page. 
Trap dikes and altoratious produced 

in the strata iu contact with thorn. 684-692 
Organic remains and geological age.. 692-097 

Question of age 693 

Red sandstone of the Connecticut val- 
ley 694 

Organic remains of the main Red sand- 

stooe belt of the Atlantic slope . . 695-696 
Fossils of Virginia and North Caro- 

liua 696-697 

Trap dikes of the Wheatley Lode. . . . 702-703 
Trap dikes at Elizabeth copper mine, 
Hopewell furnace, Warwick iron 

mines, etc 707 

Sketch of the geology of the Older 
Mesozoic Newark of the United 

States 759-765 

Redsandstoue 760-761 

Dip of the Red sandstone, and 
physical conditions attending its 

origin 761-763 

Trap rocks 763 

Metalliferous veins 768 

Coal deposits 763-764 

Fossils 764 

Natural coke 764 

North Carolina coal field 764 

Jura-Trias of the Far AVest 764-765 

Cleavage in Re<l shale caused by trap 

dikes .* 912 

BOCIEBS, H. D. Cited on age of the Connecticut 
valley sandstone (C. H. Hitchcock, '55, p. 
392). 

Cited on age of the Newark rocks of Pennsyl- 
vania (W. C. Redfield, '56a, p. 857). 
Newark system (Lea, '53. Lea, '58. Mather, 
'43, pp. 293-294. Newberry, '88, p. 9. W. 
C. Redfield, '56, pp. 181). 
Richmond coal field, Va. (W. B. Rogers, '43, 
p. 301). 

Cited on conglomerate iu New Jersey (Cook, 
'89, p. 15). York county, Pa. (Frazer, '85, 
p. 403). 

Cited on conglomerate of Virginia (W. B. 
Rogers, '36, pp. 81-82). 

Cited on contact metamorphism in Now Jer- 
sey (W. M. Davis, '83, p. 301). 
New Jersey, at Rocky Hill (J. D. Dana, '43, 
pp. 113-114). 

Cited on curved form of certain trap ridges 
(W. M. Davis, '83, p. 307. Silliman, '44). 

Cited on deposition of the Newark system in 
inclined strata (W. B. Rogers, '42). 

Cited on divisions of the "Middle secondary 
rocks" of the Atlantic slope (Lea, '53, pp. 
191-192). 

Cited on extent of Triassic rocks in North 
America (Archaic, '60, pp. 633-645). 

Cited on fossil plants (Marcou, '90. New- 
berry, '88). 

Cited on geological map of the United States 
(Marcou, '59, pp. 31-35). 

edited on geological position of the Newark 
system (E. Hitchcock, '41, p. 438). 

Cited on intrusive trap sheets in Pennsylva- 
nia (W. M. Davis, '83, p. 294). 
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BOtiEBS, H. B.-^Continned. 

Cited on iron ore* in Pennsylvania (Frazer, 
77, p. 317). 

Cited on mode of deposition of the Newark 
rocks of Pennsylvania (Fraaer, '77tf, p. 663. 
Lea, '53, pp. 191-192: E. Hitcbeock, '41, 
pp. 527-529. Mather, '43, pp. 28g-292. 
Mitchell, '42, p. 133). 

Cited on monoelinal stractur© of the Newark 
(W. :tf . Davis, '83, p. 302. W. M. Davis, 
'86, pp. 342-343). 

Cited on native silver in New Jersey (Darton, 
'86). 

Cited on Newark system in New Jersey and 
Pennsylvania <Jones, '62, pp. 88-92). 
Pennsylvania (Frazer, '77a- p. 996); 

Cited on origis and depositioa of Newark 
strata (W. M. Davis, '83, p. 287) i 

Cited on origin of the dip in th«r Newark rocks 
of Pennsylvania (Macfarlane, '79, p. 41). 

Cited on origin of the trap rock of New Jer- 
sey (Hovey, '89, p. 376). 

Cited on overflow trap sheets in Pennsylvania 
(W. M. Davis, '83, p. 298). 

Cited on prevailing dip of th©^ NeWark (W. M. 
Davis, '83, pp. 305, 306). 

Cited as prevailing dip of the Newark in New 
Jersey and Pennsylvania ("W. B. Rogers, 
•39, p. 72). 

Cited ^n relation of trap and sandstone in New 
Jersey (W.M.Davis, '83, p. 287). 
Pennsylvania. ( W. M. Davis, '83, p. 287). 

Cited on reptilian remains in Newark rocks 
at PhcBnixviUe, Pa. (Wheatley, '61 p. 42). 

Cited on stmetur© of the Newwk system 
(Cook, '87). 

Cited on thiekness of the Newark- in Penn- 
sylvania (Prazer, '77a, pp. 496, 498-499). 

Cited on trap at Feltville, N. J. (Darton, '90, 
p. 26). 

Cited on trap dikes in New Jersey (H. D. 
Rogers, '58, vol. 2, p. 685) . 
Pennsylvania (W. M. Davis, '83, p. 292. 
Lewis, '85, pp. 438-439, 441,443). 

Cited on "variegated calcaroons conglomer- 
ate " of New Jersey (Lea, '53, p. 19ff. Rus- 
sell, '78, p. 231-232). 

Description of fossil BstiierisB, collected by 
(Jones, '62, pp. 123^126). 

Discussion of hypotheses by, explaining the 
uniform dip (W. M. Davis, '82a, p. 118). 

Hypothesis proi)osed by, to account for the 
general inclination of the Newark rocks 
of New Jersey (Russell, '78, p. 228). 

Notice of work by (Miller, '79-'81, vol. 2, p. 
147). 

Reference to explanation of the structure of 
the Newark system, by (See Cook, '89a, 
p. 170). 
B00BB8, HENBT B., LARBNER TATfUXEH, 
BICUABB €. TA¥LOB, EBEICEKER EM- 
MONH, and^T. A. COlfRAB; 1841. 

Report on the omithichnites or footmarks of 
extinct birds in the New Redsaiidstone of 
Massachusetts and 'Connecticut, observed 
and described by Prof. Hitchcock, of Am- 
herst. 



ROGERS, HENBT B., LA1IIMrKB^ w^z,«.^«-, 
BfCHA^B C. TAYC6&, fiBBlTBZEB EM- 
MONS, and T. A. CONBAB^^Continned. 

In Am. Joifr. Sck, voL 41, pp. 165-108 ; also in 
Am. Assoc. Geol. and Nat., PrdC., 1840- 
1842, pp. 18-21, and in final report on the 
geology of Manachiisettfl, by E. Hifch- 
oock, Amherst and Northampton, 1841, 
4to; vol. 1, pp. 2a-3a. 

Abstract in Neues Jahrbnch, 1841, pp. 739-740. 

Report of a committee appointed from the 
members^ of the Asiiociation of American 
Ckwdogists and Nataralists, and relates 
especially to the evidence of the animal 
origin of the footprints found ini tbe sand- 
stone of the Coiinectlcnt vallef". The 
conclusion announced hy Hitbheock as to 
the ornithic character of many of the foot- 
prints is sustained. 
BOCWBS; WIAEIAM B. 18S6. 

Report of the geologieal recomioissance of the 
static of Tirginia. * 

Philadelphia. Pp. 1-143, pi. 1. 

Reprinted* in a reprint of annual Imports and 
other papers on the geology of the Yir- 
glnills, by thelate Wlllittih Barton Rogers. 
New York, 1884, jfp. 21-122, pi. 1. 

Contains a detailed accouitt of the Ricfhmond 
coal field, pp. 62-61, and a brief notice of 
the presence of sandstoiie suitable for 
building purposes in Orange, Nelson, and 
Amherst counties. 
B00EB8, WILfilAV B. 1887. 

Report on the progress of the geological sur- 
vey of the state of Virginia for the year 
1836. 

[Richmond.] 4to, pp. 1-14. 

Reprinted in a reprint of annual reports and 
other papers on the gecdogy oi the Vir- 
ginias, by the late William Barton Rogers. 
New York, 1880, pp. 123-145. 

Contains a brief account of the Richmond 
coal field, and also of the Newark area in 
northern Virginia, pp. 5-6, 7. 
ROGERS, WILLIAM B. 18S9. 

Report of the progress of the geological survey 
of the state of Virginia for the year 1839. 

Richmond, 1840. Pp. 1-161, pis. 1-2. 

Reprinted in a reprint of annual reports and 
other papers on the geology of the Vir- 
ginias, by the late William Barton Rogers. 
New York, 1889, pp. 286-410, pL op. p. 276, 
and pi. 1. 

Contains a description of the Newark areas in 
Pittsylvania, Campbell, Appomattox, 
Prince Edward, Halifax, Buckingham, and 
Cumberland counties, Va. The contents 
are as follows : 

Page. 

General features of the formation 69-74 

Boundaries of the formation 74-77 

In Pittsylvania, Halifax, and Camp- 
bell counties 74-76 

In Prince Edward, Cumberland, und 
Buckingham counties 76-77 

Character and contents of the forma- 
tion 77-«l 
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JM«EB8, WniiUa B CooUnned. 

IgneoBS iocIm, aimI associated neta- 

morphimi 81--83 

JBOGEBS, WIUJAH B. 1840. 

Beport of the progress of the geological sur- 
vey of the state of Virginia for the year 
1840. 

Bichmond, 1841. Pp. 1-132. 

Beprinted in a reprint of annnal reports and 
other papers on the geology of -the Vir- 
ginias, by4he late William Barton Bogers. 
New T6rk, 1884, pp. 411-435. 

Ckmtains a desoriptioA of the boondaries and 
prinoipal ohacaoteristies of the Newark 
areas in northern Virguiia, iuriaded in 
Orfmge, •GulpepM', Prince WiUiam, Fan- 
qnier, Faivfnx, and LotNU>an counties, pp. 
50-W; and also adescriptaon <rf<tlie •bound- 
ary of the northern part a# the-Bichmond 
area, pp. 71-72. On p. 124 a shm-t notice of 
the occorrMiee of coke in the Bichmond 
coal field is given. 
BOGEBSy W. B. 1842. 

[On the prevailing dip in the various areas of 
New Bed sandstone of the Atlantic slope.] 

In Am. Jonr. Sci., voL 43, p. 171 ; also in Am. 
Assoc. Greol. and Nat., Proc., 1840-1842, 
pp. 64-65. 

An abstract of remarks on the prevailing dip 
of the Newark system, especially in Vir- 
ginia, and the slight effect of intrusive 
rocks on the associated sedimentary beds. 
The hypothesis proposed by H. D. Rogers, 
in reference to the stratAof sandstoneand 
shale caa^MMing the system having been 
deposited! in their present inolined posi- 
tion, is sustained. 
aOGBBS, W. B. 1842a. 

[Observations tending to show that the foot- 
prints on the sandstone of the Connecticut 
valley were made on inclined surfaces.] 

In Am. Jour. Sci., voL 43, p. 173; also in Am. 
Assoc Geol. and Nat., Proc., 1840-1842, p. 
66. 

Calls attention to the appearance in certain 
footprints of a slight sliding of the foot 
which made the impression. 
SOABBS, WM. B. lS42b. 

On the porous anthracite or natural coke of 
eastern Virginia. 

In Am. Jout. 8ci., vol. 43, pp. 175^176; also in 
■Am'. Assoc. Geol. and Nat., Proc., 1840- 
1842, p. 68. 

!&nef abstract of a paper deseribing the 
-straoture and mode of formation of the 
natural coke of Virginia. 
B06BB8, W. B. 1842e. 

[Od- the geological age of the Bichmond coal 
ield, Va.] 

Id Philadelphia Acad. Nat. ScL, Proc., vol. 1, 
p;142. 

A hriaf aamo un c e iwit that the rooks of the 
MfduBond eoal ficdd are equivalent in 
time to the Lias of Eupope. 
«jMHSB8, WJLLlkM BABaWBT. 184t. 

' 0|i the age oi the coal rocks of eastern Vir- 
ginia. 



BOCIEBS, WiLLUH BABTON- Continued. 

In Am. Assoc. Geol. and Nat., Trans., 1840- 
1842, p. 298-316, plH. 13, 14. 

Abstract in Am. Jour. Soi., vol. 43, 1842, p. 
175; also in Am. Assoc. Geol. and Nat., 
Proc., 1840-1842, p. 68. 

Bepublished in "A reprint of annual reports 
and other papers on the geology of the 
Virginias," by the hkte William Barton 
Rogers. New York, 1881. pp. 645-656, and 
plate. 

Describes briefly the rocks of the Bichmond 

coal field, discusses their probable age, 

and gives descriptions and figures of a 

number of fossil plants found in them. 

B00EB8, W. B. . 1848a. 

Observations of subterrancvan temperatures 
in the coal mines of eastern Virginia. 

In Am. Assoc. Geol. and Nat., Trans., 1840- 
1842, p. 532-538. 

Abstract in Am. Jour. Sci., vol. 43, p. 176; 
idso in Am. Asf^oc. Geol. and Nat., Proc., 
1840-1842, p. 69. 

Describes briefly the stratigraphy of the 
Richmond coal field, thitvkuess of coal, 
.dip of strata, etc., and gives observations 
of temperature in various mines, the 
depths of which are stated. 
B00EB8, WILLUa B. 1851. 

[Difficulty of determining the age of the coal 
beds of North Cajrolina and Virginia.] 

In Am. Assoc. Adv. Sci., Proc, vol. 4, p. 275. 

jDiscussion of a paper by W. R. Johnmm. 
B00EB8, W. B. 1868. 

[Age of the Deep river coal field, North Caro- 
lina.] 

In Am. Acad., Proc., vol. 3, 1852-1857, pp. 
69, 70. 

Abstract of remarks in reference to the simi- 
larity of the Newark system in North 
Carolina, Virginia, and Pennsylvania. 
Followed by remarks on the age of the 
same system, by L. Agassiz and T. C. 
Jackson. 
BOeEBS, W. B. 1864. 

[Remarks on fossils from the Middle Second- 
ary strata of North Carolina, Virginia, 
Pennsylvania and Massachusetts.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 
14-18; also in Am. Jour. Sci., 2d. ser., vol. 
19, 1855, pp. 12a-125. 

Abstract in Ann. Sci. Discov., 1855, pp. 330- 
333, and in Am. Jour. Sci., 2d. ser., vol. 
19, pp. 12^125. 

Describes briefiy several of the Newark areas 

and makes a comparison of their fosHils. 

The conclusion is reached that the fossils 

indicate a Jurassic age. 

A^EB8, WILLIAH B. 1864a. 

[Obswvations on the occurrence of natural 
coke in the Richmond coal field, Va.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 
53-56. 

Reprinted in The Virginias, vol. 4, pp. 158- 
159. 

Abstract in Ann. Sci. Discov., 1855, pp. 320- 
322. 
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R00EB8, WILLIAM B.-ContiBned. 

Describes the occnrrence of natural coke and 

its relation to igneous iivjections. The 

presence of baked fire clay associatod with 

the coke is also mentioned. 

ROGERS, W. B. 1864b. 

[On natural coke in the Richmond coal field, 
Va.] 

In Am. Acad.. Proc., vol. 3, 1852-1857, pp. 
106-107. 

Describes the natural coke and its relation to 

a trap sheet. The trap is supposed to 

have been extruded before the rocks 

above it were deposited. 

ROGERS, W. B. 1865. 

[On lignite froni Lancaster county, Pennsyl- 
vania, and from the Richmond coal field, 
Va.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 
180-190. 

From the similarity of specimens of lignite 

from the localities mentioned in the title 

it is concluded that the rocks from which 

they were obtained are of the siune age. 

ROGERS, WM. B. 1865a. 

[Remarks on the age of the coal-bearing rocks 
near Richmond, Va., and of the Newark 
areas in North Carolina.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, p. 186. 

The age of the deposits mentioned is consid- 
ered the same, judging from si>ecimens of 
lignite from each. 
ROGERS, WILLIAM B. 1865b. 

[On a new locality for Posidonomaya in the 
Mesozoic rocks of Virginia.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 
201-202. 

From the discovery of specimens of Posido- 
nomaya near the junction ot the Ban- 
nister and Dan rivers, Virginia, the rocks 
containing them are correlated with the 
Ikfesozoic strata of Prince Edward county 
and other localities. 
ROGERS, WILLIAM B. 1866c. 

[Local mctamorphism produced by trap dikes 
in Prince "William county, Virginia.] 

In Boston Soc. Nat, Hist., Proc., vol. 5, pp. 202- 
204. 

Describes the character and general strike of 
the trap dikes of the region mentioned, 
together with the alteration they have pro- 
duced on the adjacent shales and sand- 
stones. From the evidences of alteration 
in sedimentary beds similar to that adja- 
cent to the dikes, over a large area, the 
hypothesis is suggested that the rocks in 
question were formerly covered by a trap 
sheet which has been eroded away. 
ROGERS [W. B.]. 1869. 

[Who first discovered the footprints in the 
Connecticut valley sandstone.] 

In Boston Soc. Nat. Hist., Proc., vol. 7, 1859- 
1861, p. 53. 

Relates to the claims of Deane and Hitchcock 
to priority in the discovery of the footprints 
in question. Remarks in discussion of a 
paper by T. T. Bouv6. 



ROGERS, W. B. 18M. 

[Remark on the deposition of the inclined 
strata of the Newark system.] 

In Boston Soc. Nat. Hist., Proo7, toL 7, 1850- 
1861, p. 274. 

Refers briefly to the Newark system as an ex- 
ample of the manner in whi(^ inclined 
strata may be d^Hwited. 

ROGERS [W. B.]. 1860s. 

[On a block of Red sandstone firom Portland, 
C<mnecticnt, containing* impressions of 
bones, apparently ornithic.] 

In Boston Soc. Nat. Hist., Proc., voL 7, p. 396. 

ROGERS [W. B.]. • ISeOli. 

[On the age of the sandstone on the St. Croix. 

New Brunswick, and at Perry, Me.] 
In Bostcm Soc. Nat. Hist., Proc., vol. 7, pp. 

398-399. 

The rocks at the localitiM menti<med in the 
title are not admitted to be of Newark 
age. 

In discussion of a imper by C. T. Jackson. 

ROGERS, WILLIAM B. 1879. 

List of geological fwrmations found in Vir- 
ginia and West Virginia. 

In American geological railway guide, by 
James Macfarlane, pp. 179-185. 

Describes briefly the Newark (Jurasso-Creta- 
ceous and the Jurasso-Triassic) rocks of 
Virginia, and indicates their position in 
the geological column, p. 180. 

ROGERS, W. B. 1880. 

The iron ores of Virginia -and West Virginia. 
In The Virginias, vol. 1, pp. 128-130, 138-140, 
152-153, 160-161. 

Contains an account of the Mesoisoic iron 
ores of Virginia. 

ROGERS, WILLIAM B. 1880». 

Table of the geological formations fonnd in 
V[irgini]a and W[e8t] V[irgini]a. 

In The Virginias, vol. 1, pp. 14-15. (Repab- 
lished in The Virginias, vol. 3, p. 61.) 

Indicates the position of the Newark system 
in the geological column. 

ROGERS, WILLIAM BARTON. 1884. 

A, reprint of annual reports and other papers 

on the geology of the Virginias, by the 

late William Barton Rogers. 
New York. Pp. i-xv, 1-832, with 7 plates in 

volume and 8 plates and 1 geological map 

in pockets. 
Reviewed by J. L. and H. D. Campbell in Am. 

Jour. Sci., 3d ser. vol. 30. pp. 357-374, vol. 

31, pp. 193-202. 
The reports and paper in this volume which 

contain matter relating to the Newark 

system have been noticed in this index qs 

originally published. The geological map 

of Virginia, and some of sections <m pis. 

7-8 were not published originally witii 

the reports. 

ROGERS, WILLIAM BARTON. Analysis of coal 
from the Richmond coal field, Va.. Clif- 
ford, '87, p. 10). 
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B00EB8, WILLUH BABTON-Continaed. 

Cited on uge of ihe Newark system (Dewey, 
'57. C.H. Hitchcock, 71, p. 21. E. Hitch- 
cock, *56ai p. 407. Hitchcock and Hitch- 
cook, '67, p. 416. Lea, '53, p. 188. Mather, 
'43, pp. 293-294. Newberry, '88, p. 9. W. 
C. Bedfleld, '56, pp. 180-181. Stiir, '88, p. 
205. Zeiller, '88, p. 698). 
Cited on age of the Newark in the Connecti- 
cut valley (E. Hitchcock, jr., '55, p. 25). 
In New Jersey, Virginia, etc. (J. D. Dana. 

'56, p. 322). 
In North Carolina (Emmons, '56, p. 272. 

Macfarlane, '77, pp. 517, 528). 
In Virginia (Fontaine, '83, pp. 12, 15, 16, 28, 
37, 89. S. Hitchcock, '58, p. 6. Homer, 
•46. Lyell, '47, pp. 261, 279, 280. Lyell, 
'49, pp. 280-281. Maiooo, '49, pp. 273-274. 
Marcou, '58, pp. 13-15. Macfarlane, '77. 
W. C. Bedfield, '56a, p. 357. H. D. Rogers, 
'58, ToL 2, pp. 693, 696). 
Cited on faolts in the Kichmond coal fields, 

Va. (W. M. Davis, '83, p. 304). 
Cited on footprints from Turners Falls, Mass. 

(Deane, '56). 
Cited on fossils of the Richmond coal field, Va. 

(Heinrich, '78, p.264). 
Cited on a fossil crustacean from Va. (Jones, 

'62, pp. 123-126. H. D. Rogers, '43). 
Cited on fossil crustaceans (Jones, '62, p. 85). 
Cited on fossil plants (Marcou, '90). 
(^ted on geological position of the Newark 

system (E. Hitchcock, '41, p. 438). 
Cited on intrusive tmp sheets in Virginia (W. 

M.Davis, '83, p. 294). 
Cited on mode of formation of the Newark 

system (E.Hitchcock, '41, pp. 527-529). 
Cited on origin of the conglomerate '* Potomac 
marble" on the west border of the New- 
ark of Maryland and Virginia (Lea, '53, p. 
189). 
Cited on origin of the natural coke of the 
Richmond coal fieRl, Va. (Hotchkiss, '83. 
Stevens, '73). 
Cited on origin of the Newark system (Cook, 

'89, p. 13). 
Cited on origin of the prevailing dip of the 
rocks of the Newark system (Newberry, 
'88, p. 6). 
Cited on Peeopteris whithyensis (Emmons, 

'56, p. 326). 
Cited on relation of trap and sandstone in 

Pennsylvania (W. M. Davis, '83, p. 287). 
Cited on Richmond coal field, Va. (Clifford, 

'87, pp. 4, 25. Taylor. '48, p. 46). 
Cited on Tseniopteris from Richmond coal 

field (Bunbury, '47, p. 281). 
Cited on tenq>eratures in coal mines of Rich- 
mond coal field, Va. (Taylor, '48, pp. 49-50). 
C^ted on the tilting of the sandstone and trap 
of the Richmond coal field, Va. (W. M. 
Davis, '83, p. 302). 
Cited on trap dikes in Virginia ( W. M. Davis, 

'83, p. 292). 
Geological map of Virginia (Hotchkiss, '80). 
Noticeof work by, in Virginia (Miller, '79-'81, 
vol. 2, p. 149). 



B0GEB8, WILLIAM BARTON-Continued. 

Section of the Richmond coal field, Va. (Hotch- 
kiss, '80). 

BOtiEBS, WILLIAM B., and HENB¥ D. BOO- 
GB8. 1843a. 

On the physical structure of the Appalachian 
chain, as exemplifying the laws which 
have regulated the elevation of great 
mountain chains generally. 

In Am. Assoc. Geol. and Nat., Trans., 1840- 
1842, pp. 474-531, pi. 3. 

Describe an unconfoimity between the New- 
ark system and the crystalline rocks on 
which it rests, p. 523. 

Boger's head, N. B. Rocks of (Gesner, '40, pp. 
16,17). 

Roger's mills, N. J. Synclinal axis near (H. D. 

Rogers, '40, p. 128). 
Roger's point, X. B. Rocks of (Gesner, '41, p. 

U). 
Roger stown. Pa. Boundary of the Newark near 

(H. D. Rogers, '58, vol. 2, p. 668), 

Bonemont, N. J. Dip in shale at (Cook, '82, p. 26) 
Bosstown, Pa. Contact metamorphism near (H 

D. Rogers, '58, vol. 2, p. 679). 
Trap dikes near (H. D. Rogers, '58, vol. 2, p 

688). 

Trap ranges near (H. D. Rogers, '58, vol. 2, p 
679). 

Bossrille, Pa. Catalogue of specimens of sand 
stone, trap, etc., from near (Frazor, '77, pp 
332-381). 
Mention of various rock specimens from near 
(C.E.Hall, '78, pp. 39-69). 
Rothrille, Pa. Boundary of the Newark near 

(Frazer, '80, p. 44). 
Bonnd monntain, N. J. Description of (Cook, 
'68, pp. 193-194. Cook, '82, pp. 63-64. 
Darton, '90, pp. 62-65). 
Diverse dips near (Nason, '89, p. 18). 
Origin of trap of (Darton, '89, p. 138), 
See also Pennington mountain (Cook, '68, p. 
190). 
Bound Top, Pa. Analysis of trap from (Frazer, 
'77, p. 310). 
Contact metamorphism at (H. D. Rogers, '58, 

vol. 2, p. 687). 
Trap dikes at (H. D. Rogers, '58, vol. 2, p. 687). 
Trap from (C. E. Hall, '78, pp. 29, 39). 
Bonnd ralley, N. J. Dip in (Cook, '68, p. 199). 
Dip in indurated shale at (Cook, '82, p. 28). 
Small sandstone area near (Cook, '68, p. 75). 
Bonnd ralley hill, N. J. Described briefly as a 

trap outcrop (H. D. Rogers, '36, p. 159). 
Bonnd ralley mountain, N. J. Analysis of trap 
from (Cook, '68, p. 218). 
Character of the formation near (H. D. Rogers, 

'40, p. 132). 
Description of (Cook, '68, p. 193. Cook, '82, pp. 

64-65). 
Dip in shale near (Cook, '82, p. 29). 
Dip southwesi of (H. D. Rogers, '40, p. 132). 
Trap outcrop at (Cook, '82, p. 19). 
Bowlet's coal mine, Va. Notes on (Taylor, '35, p. 
285). 
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BUS8ELL, I. €. 1677. 

Concerning footprints. 

In American Nat., vol. 11, pp. 406-417. 

Contains a jiopular account of the fossil foot- 
prints of New Jersey and the Connecticat 
valley. 

BVSSELL, I. €. 1878. 

On the physical history of the Triassic forma- 
tion in New Jersey imd the Connecticut 
valley. 

In New Yorlc Acad. Sci., Ann., vol. 1, 1879, pp. 
220-254. 

Reviewed by P. Frazer, in Am. Nat., vol. 13, 
pp. 284-292, and by J. D. Dana in Am, 
Jour. Sci., 3d ser., vol. 17, pp. 328-7330. 

Indicat«n briefly the distribution of the vari- 
ous areas of Newark system, pp. 220-222. 
Describes the Red sandstones and shales, 
variegated conglomerate, and eruptive 
rocks of the New Jersey area, pp. 222-246. 
In treating of this division of the subject 
numerous details are mentioned, and the 
conclusion reached that the Newark rocks 
of New Jersey and of the Connecticut 
valley were united at the time of their 
deposition, upheaval and erosion having 
since separated the two areas. 

RV88ELL, ISRAEL COOK. 1878a. 

On the intrusive nature of the Triassic trap 

sheets of New Jersey. 
In Am. Jour. Sci., 3d ser., vol. 15, pp. 277-280. 
An attempt to prove that certain trap sheets 

in New Jersey are intrusive sheets and 

not interbedded overflows of igneous 

rocks. 

BU88ELIi, ISRAEL «00K. 1878b. 

On the occurrence of a solid hydrocarbon in 
the eruptive rocks of New Jersey. 

In Am. Jour. Sci., 3d ser., vol. 16, pp. 112-114. 

Abstract in Am. Nat., vol. 13, pp. 198-199. 

Describes the occurrence of a solid hydrocar- 
bon in the trap of the First Newark moun- 
tain, N. J., and refers to previous discov- 
eries of similar substances. See also pp. 
130-132 of same volume. 

RU88ELL, I. C. 1879. 

Footprint in the Mesozoio rocks of New Jer- 
sey. 

In Am. Jour. Sci., 3d ser., vol. 18, p. 232. 

Brief record of the finding of a fossil foot- 
print near Boonton, N. J. 

RU88ELL, ISRAEL C. 1880. 

On the geology of Hudson county. New Jer- 
sey. 

In Now York Acad. Sci., Ann., vol. 2, 1882, 
pp. 27-80, pi. 2. 

Republished in part in Science (e<l. by J. 
Mitchels), vol. 2, 1881, pp. 68-65. 

Describes the sandstones and shales of Hud- 
son county, N. J., and the trap rocks that 
have l)een intruded among them. 

RUSSELL, I. €. ^ ' 1880a. 

On the former extent of the Triassic formation 

of the Atlantic states. 
In Am. Nat., vol. 14, pp. 703-712. 



RUSSELL, I. €.— Continued. 

Assembles various observations which are 
considered by the writer as indicating that 
the various Newark areas were originally 
connected and have since been separated 
by «rosion. 

BU66BL1., 18BABL C90K. 1886. 

North Carolina ooal fields. 
In Science, voLS, pp. 548-549. 
Notice of a report en the coal fields of N<^h 
Carolina, by H. M. Chance. 

RUSSELL, ISRAEL COOK. 1889. 

Snbaeri^ decay of rocks and origin of the 

red color of certain lormations. 
U. S. Geol. Surv., Bull. No. 52, pp. l-«5. 
Re>newed by J. D. Dana in Am. Jour. Sci., 

3d ser., vol. 39, pp. 317-819. 
Discusses the origin of the prevailing red 

color of the sandstones and shales of the 

Newark sytrtem, pp. 44-65. 

RUSSELL, I. C. 1889a. 

The Newark system. 

In Am. Geol., vol. 3, pp. 178-182. 

Reviewed by C. H. Hitchcock in Am. Geol., 
vol. 5, pp. 200-202. 

Gives a list of names and correlations applied 
to the Red sandstone, »hale, etc., which 
occur in detached area along the Atlantic 
coast. Suggests that the name, Newark 
system, proposed by W. C. Redfield, in 
1856, be used to designate the syston of 
rocks referred to. 

RUS8ELL, ISRAEL COOK. 1891. 

Has '^Newark " priority as a group name. 

In Am. Geol., vol. 7, pp. 238-241. 

A reply to criticisms by C. H. Hitchcock. 

RUSI^ELL, I. €. Cited on cause of the tilting of 
the Newark (W. M. Davis, '83, p. 303). 

Curved form of certain trap ridges (W. M. 
Davis, '83, p. 307). 

Fossil footprints in New Jersey (O. H. 
Hitchcock, '88, p. 123). 

Former connection of the Newark syst^n 
in New Jersey and Connecticat valley 
(Le Conte, '82, pp. 470, 600). 

Former extent of the Newark system (New- 
berry, '88, p. 6). 

Geology near Feltville, N. J. ( W. Iff. Davis, 
'83, p. 275). 

Intrusive trap sheets in New Jersey (W. 
M. Davis, '88, pp. 295, 296. RnsseD, 78, 
p. 243). 

Newark of New Jersey (Miller, '79-'81, voL 
2, p. 235). 

Origin of the red color of Newark sand- 
stones (J. D. Dana, '90, p. 319). 

Solid hydrocailjon in the igneous rooks of 
New Jersey (J. D. Dcma. '78). 

Structure of the Newark Systran -(Ceok, '87) . 

Trap at Feltville, N. J. (Darton, *00, p. 26). 

Trap ridges (Frawjr, '82, p. 141). 
Discussion of the hypothesis by, explaining 
opposing dips (W. M. Davis, '82«, p. 119). 

Rnth mine, Pa. Detailed account of (d'InyilUers, 

'83, pp. 350-352). 
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B«thnd, CoDB. Beocription of trap dikeH iu 
primary rooks in (Percival, '42, pp. 419- 
420). 

Sable rirer, P. E. I. Silicified wood at (Dawson 
and Harring^n, 71, p. 16). 

Saddle rirer, N. J. Dip in sandstone at (Cook, 
'82, p. 24). 

SafiB Harbor, Pa. Dolerite near (Frazer, '80, pp. 
124-125). 

SAFFORD, JAME8 S. aad J. B. KILLEBBEW. 

1887. 
The elementary geology of Tennessee, being 

also an introduction to geology in general. 

Designed for the schools of Tennessee. 
Nashville, [Teun?^, 12mo., pp. i-vi, 1-255. 
Contains a brief general account of the 

character and distribution of the Jurassic 

and Triassic systems. 

SL Andrews, N. B. Age of rocks at (Bailey, '65, 
p. 5). 

8t. Croix core, N. 8. Description of (Gesner, '36, 

pp. 190-191. Jackson and Alger, '33, pp. 

242-244), 

Minerals of (Gesner, '36, p. 190-191. Willi- 

mott, '84, p. 25L). 

St. George, N. B. Age of rocks at (Bailey, '65, 

p. 6). 
St. Sarj^ Pa. Boundary of Newark near (Fra- 
ser, '83, p. 234). 
Description of iron mine near (H. D. Rogers, 

. '58,M'ol. 2, p. 708). 
HetamorphlHm, contact near (H. D. Rogers, 

'58, vol.2, p. 708). 
Trap dike in iron mine near (H. D. Rogers, 
•58, vol. 2, p. 707). 
St. Xarj's bay, N. 8. Dip at (A*lger, '27, p. 228). 
Excavation of (Russell, '78, p. 221). 
Exposure at (Alger, '27, p. 228). 
Rocks near (Gesner, '36, pp. 71-72, 74). 
Trap of (Jackson and Alger, '33, pp. 226-23r>). 
St. Peter's island, P. E. I. FossU plants from 
(Bain and Dawson, '85, pp. 156-158). 
Rooks exposed near (Dawson and Harrington, 
'71, p. 15). • 

SafaBoa liver, N. 8. Description of Newark 

rocks near (Ells, '85, p. 7£). 
Sallsbary, If. C. Description of trap dikes near 

(Tnomey, '44, p. 12). 
Salisbary bay, N. B. Position of (Bailey, Mat. 
thews and Ells, '80, map No. 1, N.E. ac- 
companying). 
Rocks of (Bailey, Matthews, and Ells, '80, p. 
21D). 
Salisbaxy cots, N. B. Age of rocks at (Bailey, 
'65, p. 13). 
Dip at (Da¥rson, '78, p. 109. Matthew, '65, 

p. 124). 
Extent of Newark rocks at (Dawson, '78, p. 

109). 
Rooks of (Bailey, '72, pp. 217, 218. Matthew, 
'66, p. 123). 
Salt. Efflorescence of, near Egypt, N. C. (Em- 
mons, '57, p. 96). 
Salt fai tiM Deep river coal field, N. i\ Mention 
of an ^(nrescence of (Jones, '62, p. 90). 
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Salter's head, N. 8. Rocks at (Dawson, '52, p. 
399. Dawson, '78, p. 88). 
Siuidstone at (Dawson, '47, p. 51). 

Saltersrille, X. J. Building stone near, mention 

of (Cook, '81, p. 43). 
Sandstone quarries at (Cook, '79, p. 21). 
Saltonstall nonntaia. Conn. Description of 

(Davis and Whittle, '89, pp. 110-111). 
Description of posterior ritlg(>s of (Davis and 

AVliittlf, '8Ji, i»p. 113-114). 
Observations ou the origin of (Davis and 

Whittle, '89, p. 117). 
Sandstone on (Davis and AVhittle, '89, p. 103). 
Small map of north end of (Davis and Whittle, 

'89, pi. 2). 
Small map of posterior ridge of (Davis and 

AVhittle, '89, pi. 3). 
Special account of (Davis and Whittle, '89, 

pp. 122-127). 
Saltonstall pond, i'onn. Chemical composition 

of trap rock from nrar (Hawes, '75). 
Overflow trap sheet near (W. M. Davis, '88, 

p. 464). 
Trap ridges near (Percival, '42, p. 323). 
Trap rocks near (J. I). Dana, '73, vol. 6, p. 

106). 
Saltonstall ridge, ('onn. Trap of (E. S. Dana, '75). 
8alt springs in New Brunswick. Brief notice of 

(Gesner, '40, p. 43). 
Hanpson's hill, Ya. Isolated coal basin near 

Heinrich, '78, p. 232). 
Samptown, N. J. Dip iu shale near (Cook, '79, 

p. 30. Cook, '82, p. 25). 
Dip near (Cook, '68, p. 196). 
SANDERS, H. H. 1881. 

Geological map of Franklin coun^', Pennsyl- 
vania. 
In second geological survey of Pennsylvania, 

vol. D 5; atlas. No text accompanying. 
Sanford, N. €. Analysis of decomiK>sed trap from 

near. (See, Clarke, '87, p. 138). 
Hematite near (AVillis, '86, p. 305). 
Iron ore near (Kerr, '75, p. 225). 
Sand hills, N. J. Trap exposed near (Cook and 

Smock, '78, p. 233). 
Unconformity of Newark and Potomac at 

(McGee, '88, p. 135). 
Sandstone. Albite and orthoclase iu (J. D. Dana, 

'71&). 
Compiled account of (Cleaveland, '22, p. 759). 
Decomposition of, in buildings (Egleston, 

'86, pp. 676-680). 
Distribution of, along the Atlantic slope (H. 

D. Rogers, '58, vol. 2, pp. 759-765). 
Sandstone in Connecticnt. Brief account of (G. 

P.Merrill. '89, pp. 446-448, pi. 9). 
Containing traj) (Hovey, '89, p. 375). 
Description of (Percival, '42, pp. 434-436). 
Elevation of, in two ranges (Percival, '42, pp. 

431-433). 
Formed from the debris of primary rocks 

(Percival, '42, p. 428). 
Microscopical cliaract4?rs of (G. P. Merrill, 

'84, p. 26, pi. 13. G. P. Merrill, '89, p. 

304, pi. 2). 
Microscopical examination of (Hawes, '78). 
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Sandstone in the Connecticut Talley. Account of 
(E. Hitchcock, '35, pp. 211-251). 
Mode of elevation of (£. Hitchcock, 41, p. 
712). 

Mode of formation of (E. Hitchcock, '35, pp. 
221-222). 

Theoretical conditions concerning (£. Hitch- 
cock, '35, pp. 243-251). 
Sandstone in Maryland. Brief account of (Tyson, 
'60, api)endix pp. 5-6). 

Illustration of (Shaler, '84, pi. 45). 
Sandstone in Hassachusetta. Brief account of 
(G. P. Merrill, '89, p. 450). 

Catalogue of specimens collected in (E. Hitch- 
cock, '41, pp. 804-806). 

Description of (E. Hitchcock, '41, pp. 442-443). 

Detailed account of (E. Hitchcock, '35, pp. 
215-216). 

General character of (E. Hitchcock, '35, p. 20). 

List of specimens of (E. Hitchcock, '35, pp. 
655-657). 

Specific gravity of (Walling, '78, jjp. 191-192). 

Suitable for grindstone (E. Hitchcock, '41, 
pp. 213-214). 

Varieties of (E. Hitchcock, '55, p. 226). 
Sandstone in New Jersey. (Cook, '68, pp. 504-512). 

Analyses of (Cook, '68, pp. 509, 515-516. Dar- 
ton, '83. Schweitzer, '70. Schweitzer, 
'71. Wurtz, '71. Wurtz, 72). 

Beneath Palisades (Cook, '81, p. 43. Cook, 
'82, p. 45. Newberry, '70). 

Boundaries of (H. D. Kogers, '40, pp. 117-118). 

Brief account of (Nason, '89, pp. 16-17). 

Brief general description of (Cozzens, '43, pp. 
42-47). 

Characters of (Nason, '89, p. 21). 

Description of (Cook, '82, pp. 20-21. H. D. 
Rogers, '36, pp. 150-159. Bussell, '80. 
H. D. Rogers, '40, pp. 117-135). 

Dip of (Cook, 79, pp. 29-30). 

General account of (H. D. Rogers, '40, pp. 114- 
117). 

Lithological description of (Cook, '08, p. 206). 

Local details of (Cook, '68, pp. 208-209). 

Origin of (Cook, '89, pp. 12-13). 

Quarries of (Cook, '81, pp. 42-60. G. P. Mer- 
rill, '89, p. 453). 

Silica in ((^ook, '82, p. 21). 

Use of (Shaler, '84, pp. 141-144). 
Sandstone in New York. (Mather, '4:), p. 287). 

Analysis of (Schweitzer, '71). 

Brief account of, in Rockland county (Mather, 
'39, p. 123). 

Mode of formation of, discussed (Mather, '43, 
pp. 289-293). 

Quarries of (Mather, '39, pp. 125-126). 
Sandstone in North Carolina. (Emmons, '52, pp. 
122, 135-136, 155-156. Emmons, '66, pp. 
229, 266-267. Kerr, '75, p. 304. McGehee, 
'83, p. 82. Olmstead, '24, pp. 13-15. 01m - 
stead, '27. Wilkes, '58, pp. 7-8). 
Sandstone in Pennsylrania. Brief account of 
(Frazer, '80, pp. 2-4. d'Invilliers, '83, p. 
199). 

Description of (H. D. Rogers, '58, vol. 2, pp. 
672-679). 

Qaarriea of (G. P. Merrill, '89, pp. 459-460). 



Sandstone in Yirginia. Description of (Hoinrich, 

'78, pp. 240-242. W. B. Rogers, '36, p. 56). 

Origin of the red color of (Russell, '89, pp. 44- 

55). 
Rapid accumulation of (J. Hall, '55-'59, p. 79). 
Relations of, to associated trap rocks (W. M. 

Davis, '83). 
Use of, by engineers (Mahan, '71, pp. 4-5). 
Sandy core, N. S. Description of (Dawson, '78. 
p. 96. Gesner, '36, pp. 176-184. Jackson 
and Alger, '33, pp. 226-229). 
Minerals of (Gesner, '36, pp. 177-184). 
Sandy ford bridge, Ya. Boundaries of the Kewark 

near (W. B. Rogers, '39, p. 76). 
Sandy Hill, Pa. Boundary of the Newark near 

(C.E. Hall, '81, p. 72-%). 
Sandy hook, N. J. Section from, to near New> 

burg, N. Y. (Akerly, '20). 
Sandy Bnn, Pa. Boundary of Newark area near 

(C.E.Hall, '81, p. 20). 
Savage's quarry, near Trenton, N. J. Fossil 
crustaceans found in (Nason, '89, pp. 29, 
30). 
Sawmill hollow. Conn. Reference to a locality 

for fossil fish (J. H. Redfleld, '36). 
Sawratown, Ya. Boundary of the Newark near 

(W. B. Rogers, '39, p. 75). 
Schaeffer, (— ). Analysis of coal by (Kerr, '75, 

pp. 293-294). 
SCHIMPER, W. PH. 1874. 

Trait6 de Pal6ontologie v6g6tale [etc.]. 
Paris, vol. 1, 1869, pp. i-iv, 1-738, vol. 2, 1870- 
1872, pp. 1-968, vol. 3, 1874, pp. i-iv, 1-896 
and a folio atlas of 110 plates, 1874. 
Contains descriptions of a few fossil plants 
from the Richmond coal field, Ya., vol. 
1, pp. 276,010. 
SCHIMPER, W. P. Cited on the ago of the New- 

ark sy&tem (Stur, '88, pp. 205-206). 
Schliden's mill, N. J. Trap boundary at (Cook, 

'68, p. 189). 
Schoeneck, Pa. Dip of sandstone at (Frazer, '80, 

p. 43). 
Schomp's mill, N. J. Dip near (Cook, *68, p. 198). 
Schuyler's basin, N. J. Sandstone quarry at 

(Cook, '79, p. 22). 
Schuyler copper mine, N. J. Absence of sQver 
in (Darton, '85). 
Description of (Cook, '68, p. 676. H. D. Rog. 
ers, '36, pp. 167-168. H. D. Rogers, '40» 
p. 160. Rfissell, '80, pp. 33-34,35). 
Schuylkill, Pa. Newark rocks of (Frazer, '83, pp. 

224-225). 
SCHWEITZER, P. 1870. 

Analysis of Newark sandstone. 
In New Tork Lye. Nat. Hist., Proc., vol. 1, 

1870-'71, p.l36). 
Presents an analysis of sandstones from the 
quarries at Newark, N. J. 
SCHWEITZER, P. 1871. 

Notes on the felsites of the Palisade range. 
New York Lye. Nat. Hist., Proc., vol. 1, 

1870-71, pp. 244-252. 
Published also in Am. Chem., vol. 2, pp. 23-25. 
Gives analysis of five samples of sandstones 
and shales from tho Nowafk systeoft i& 
Kew Jersey. 
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SCHWEITZER, [P.]. Cited as to the composition 

of trap rooks (W. M. Davis, '83, p. 284). 
Cited on anidyses of sandstone from New Jer- 
sey (Barton, '83. 6. P. Merrill, '84, p. 26. 

Wurta, 71). 
Cited on character of the trap of Bergen hill, 

N . J. (Newberfy, '83). 
Scotdi Plains, If. J. Boundary of First moun- 
tain trap near (Cook, '68, pp. 180, 181, 182). 
Ck>lnmnar trap at (Cook, '68, p. 203). 
Description of trap rook near (H. D. Rogers, 

'40, p. 146). 
Dip of strata near (U. D. Rogers, '40, pp. 129, 

134). 
Gap in First mountain near (Cook, '82, p. 50). 
Shale and limestone exposed near (H. D. Rog- 
ers, '40, p. 134). 
Thickness of Watchang trap sheet at (Dar- 

ton, '90, p. 22). 
"Toadstone," or amygdaloid trap near (H. D. 

Rogers, '40, p. 144). 
SCOTT, F. T., and SONS. Discovery of fossils 

in quarry of (Wanner, '89, p. 21). 
Scotts bay, N. 8. Minerals of (Willimott, '84, p. 

27L). 
Scott's coal Mine, Ya. Analysis of coal from 

Clifford, '87, p. 10. Macfarlane, '77, p. 

515. Williams, '83, p. 82). 
ScottSTille, Ya. Brief account of sandstone near 

(W. B. Rogers, '36, pp. 81-82). 
Scrabbletoini, V, J. Boundary of trap near 

(Cook, '68, p. 193). 
Dip in shale near (Cook, '82, p. 29). 
8CUD0EK, 8. H. 1867. 

[Remarks on an insect larva, Mormohicoidea 

articulattu^ from the Newark rocks of 

Massachusetts . ] 
In Boston Soo. Nat. Hist., Proo,, vol. 11, 1866- 

1868, p. 140. 
States that the fossil mentioned is probably 

the larvsB of Coleoptera. 
SCUDDEB, SAMUEL H. 1868. 

The fossil insects of North America. 
In Greol. Mag., vol. 5, pp. 172-177, 216-222. 
Contains a detailed description of fossil insect 

larvae, Mormoltuxtides articulatu*, from 

the Connecticut valley. 
SCUDDEB, SAMUEL HUBBABD. 1886. 

Systematic review of our present knowledge 
i of fossil insects, including Myriapods 

and Arachnids. 
In TJ. S. Geol. Surv., Bull. No. 31, pp. 1-128. 
Mentions the occurrence of Mormolucoides 

articuiatui in the sandstone of the Con- 

necticat yalley, p. 56. 
8CUDDEB, SAMUEL H. 1884. 

The oldest known insect larva, Monnolu- 

eoides artieulatuit from the Connecticut 

riyer rooks. 
In Boston Soc. NaU Hist., Mem., vol. 3, 1886, 

pp. 431-438, pi. 45. #i 

Republished in The Fossil Insects of North 

America. New York, 1890. 4to, vol. 1, 

pp. 323-336, pi. 19. 
Presents a detailed description of the larva 

referred to, based on the study of a large 

number of individuals. 



Sea cow head, P. E. 1. Rocks exposed at (Daw- 
son and Harrington, '71, p. 16). 
Sebrlng's mills, N. J. Boundary of First moun- 
tain trap near (Cook, '68, p. 181). 
Dip near (Cook, '68, p. 196). 
Seeavcng, N. J. Dip in sandstone at (Cook, '82, 

p. 24). 
Second mountain, X. J. DeHcription of (Cook, 
'68, pp. 179-180, 182-185. Cook, '82, pp. 
52-^. H. D. Rogers, '40, p. 147). 
Dips in the associated sandstone (Walling, '78, 

p. 196). 
Diverse dips near (Nason, '89, p. 18). 
On the overflow origin of (W. M. Davis, '82). 
Probable faults near (Nason, '89, p. 26). 
See also Watchung mountains. 
Second Newark mountain, N. J. Brief descrip- 
tion of (Russell, '78, pp. 241-242). 
Second Watchvng mountain, N. J. Detailed de- 
scription of (Darton, '90, pp. 19-32). 
Lower contacts of trap sheet of (Darton, '90, 
pp. 31-32). 

SELWTN, ALFRED R. C, and 0. M. DAW- 
SON. 1884. 
Descriptive sketch of the physical geography 
and geology of the Dominion of Canada. 
Montreal. Pp. 55, accompanied by a geologi- 
cal map of the Dominion of Canada, 1842- 
1882, in two sheets, scale 45 miles to 1 
inch. 
The extent of both the sedimentary and vol- 
canic rocks of the Newark system in Nova 
Scotia are shown . Prince Edwards island 
is colored as Carboniferous. 

Seminary ridge, Pa. Trap rocks near. (See Fra- 
zer, '82, p. 143). 

Seneca, Md. Brief account of rocks near (Duca- 
tel, '37, pp. 20, 24). 

Seneca creek, Md. Sandstone quarrioH at (Shaler, 
'84, p. 178, pi. 45. 

Seneca quarries, Md. Brief account of (Tyson, 
'60, appendix, p. 5). 

Sergeantsville, N. J. Arenaceous strata near (H. 
D.Rogers, '40, p. 123). 
Description of sandstone outcrops near (H. 

D. Rogers, '36, p. 153). 
Section of faulted beds near (Cook, '89, p. 14). 

SewelPs quarry, N. C. Unconformity of the New- 
ark and Taconio near (Emmons, '56, p. 
242). 

SEYMOUR, E. 1868. 

List of minerals in New Jersey. 

In Geology of New Jersey, by George H. 

Cook, 1868. Appendix D, pp. 743-750. 
Contains a list of minerals found in New 

Jersey, including many from the Newark. 
Shabakunk creek, N. J. Boundary of Newark 

along (Cook, '68, p. 170). 

Shady side, N. J. Exposure of shale near (Na- 
son, '89, p. 17). 
Faults in trap ridge near (Nason, '89, p. 26). 
Fossil Estherias and fish scales found near 

(Nason, '89, p. 30). 
Fossil fishes found near (Nason, '89, p. 29). 
Shaefferstown, Pa. Boundary of the Newark near 
(H. D. Rogers, '58, vol. 2, p. 668). 
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Shale. In Connecticut, bituminous, with the coal 
seams (Percival, '42, pp. 228, 442). 
Detailed description of (Percival, '42, pp. 
441^46). 
In Massachusetts, brief account of (E. Hitch- 
cock, '35, pp. 216-218). 
Description of (E. Hitchcock, '41, p. 443). 
In New Jersey (and sandstones), alternation 
of (C(M)k, '82, p. 33). 
Analy Hi» of ( Cook, '68, pp. 384-385. Darton, 

'83a. Schweitzer, '71). 
Brief account of (Nason, '89, pp. 16-17, 21) . 
Colors of (Cook, '82, p. 20). 
Description of (Cook, '82, pp. 18, 19-20). 
Description of, in Hudson county (Russell, 

'80). 
Detailed description of (H. D. Rogers, '36, 

l?p. 150-159). 
Details of (Cook, '68, pp. 212-214). 
Dip of (Cook, '79, pp. 29-30). 
General account of (H. D. Rogers, '40, pp. 

114-117. Russell, '78, pp. 223-231). 
ludnrated near trap (Cook, '83, pp. 23-24). 
Lithological description of (Cook, '68, pp. 
200-207). 
In New York, in Rockland county (Mather, 

'43, p. 288). 
In North Carolina, in Dan river coal field (Em- 
mons, '52, pp. 156-158). 
Deei> river coal field (Emmons, '52, pp. 123, 
126-127. Wilkes, '58, pp. 8-9) . 
In Pennsylvania, detailed description of (H. 

D. Rogers, '58, vol. 2, pp. 672-679). 
In Virginia (and slates), detailed description 

of (Heinrich, '78, pp. 242-243). 
Origin of the red color of (Russell, '89, pp. 
44-55). 
SHALEB, N. 8. 1871. 

On the causes which have led to the production 

of capo Hatteras. 
In Boston Soc. Nat. Hist., Proc, vol. 14, pp. 

110-121. 
Refers to the structure and age of the Rich- 
mond coal field, pp. 114-115, 117. Structure 
of the Connecticut valley area, p. 118. 
SHALEB, ]V. 8. 1875. 

Notes on the investigations of the Kentucky 
geological survey during the years 1873, 
1874, and 1875. 
In Kentucky geological survey. Reports of 

Progress, 2d ser., vol. 3, 4to, pp. 129-282. 
Contains brief references to the structural 
features associated with the Newark sys- 
tem in Virginia and the Connecticut val- 
ley, p. 220. 
SHALEB, N. 8. 1884. 

Description of quarries and quarry regions. 
In report on the building stones of the United 
States and statistics of the quarry indus- 
try for 1880, in Tenth Census of the United 
States, vol, 10, part 2, pp. 107-229, pis. 
27-58. 
Describes the Newark sandstone quarries of 
Connecticut, pp. 126-127; New Jersey, pp. 
141-144; Pennsylvania, pp. 156-157 ; Mary- 
land, p. 178; Virginia, p. 179; and North 



SHALEB, N. S Continued. 

Carolina, pp. 181-182; the trap rook quar- 
ries of Connecticut, p. 177; New Jersey, 
pp. 145-146, and Virginia, p. 179 ; and the 
Triassic limestone quarries of Pennayl- 
vania, p. 156, and Maryland, p. 177. 
SHALEB, N. S. 1885. 

A first book in geology. 

Boston, 12mo, pp. i-xvii, 1-255. 

Contains a brief account of the life of the Ju- 
rassic and Triassic periods, pp. 217-224). 
SHALEB, N. S. 1885a. 

[Administrative report of Atlantic coast divi- 
sion of the U. S. Geological Survey.] 

In U. S. Geol. Sutv., Sixth Ann. Rep. of the, 
pp. 18-22. 

States that the Tertiary strata of Martha's 
Vineyard are in part comi>osed of Newark 
debris, p. 21. 
SHALEB, NATHANIEL SOUTHOATE, and WIL- 
LIAM HOBBIS DAVIS. 1881. 

Illustrations of the earih's surface. Glaciers. 
Boston . Folio, pp. i-vi, 1-198, pis. 1-25. 

Suggests that the Newark conglomerate of the 
Connecticut valley may be of glacial origin, 
pp. 95-96. Section showing ancient x>eri- 
ods of glaciation, p. 102. 
Sharp isiand. Mention of (Marsters, '90>. 
Shell, fossil. From Mount Tom, Mass. (E. Hitch- 
cock, '58, pp. 6-7, pi. 5). 

From near Mount Tom, Mas%., description of 
(E. Hitchcock, jr., '56). 

From Richmond coal field (Lyell, '47, pp. 274- 
275). 

From Sunderland, Mass. (E. Hitchcock, '2&, 
vol.6, p. 79). 
SHELLEY, J. ¥. Discovery of fossil saurian 
bones, in Upper Milford, Lehigh county 
Pa., by (Lea, '53, pp. 188, 195) . 
Shelley's coal mine, Ya. Notes on (Taylor, '35, 

p. 284). 
Shelley's ore bank. Pa. Report on (Fraaer, '77,. 

p. 222). 
Shirley, (— ). Cited on thickness of coal seams 

at Evans, N. C. (Chance, '85, p. 44). 
SHEPARD, €. U. 1838. 

Datholite and iolite in Connecticut. 

In Am. Jour. Sci., vol. 22, pp. 389-391. 

Describes the occurrence of datholite, etc., in 
trap at Middlefield and Haddam, Conn.,v 
and compares these localities with similar 
localities in New Jersey. 
SHEPABD, CHABLES UPHAM. 1837. 

Rei>ort on the geological survey of Connecti- 
cut. 

New Haven, Pp. 1-188. 

Abstract in Am. Jour. Sci., Ist ser., voL 33, 
pp. 151-175. 

Devoted mainly to mineralogy, but contains a 
brief discussion in reference to the proba^ 
bility of finding coal in Connecticut, pp. 61- 
62 ; also a brief description of the building 
stones of the Newark area, including trap 
rocks, pp. 98-100. List of Newark speci- 
mens collected to illustrate the geqlogy 
and mineralogy of the state, pp. 165-169. . 
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SHEPAIID, CHABLES UPHAM. 1867. 

On the supposed tadpole nests or imprints 
made by the JBairaehoides nidificans 
(Hitchcock), in the red shale of the New 
Red sandstone of South Hadley, Mass. 
In Am. Jour. Sci., 2d ser., vol. 43, pp. 9^104. 
Discusses the origin of the markings re- 
ferred to. 
Skoolie, N. 8. Belation of trap, conglomerate, 

and sandstone at (Gesner, *43). 
Shooter's island, N. T. Exposures of Newark 
sandstone and shale oh (Britton, '81, p. 
168). . 
Short Hills, N. J. Record of well bored in (Na- 

son, '8^). 
Short monntain, Conn. Description of (Percival, 
♦42, p. 375). 
Detailed study of the geological structure 

near (W. M. Davis, '89). 
Sketch map of (W. M. Davis, '89, pi. 5). 
SHRUMP, P. W. Stone quarrj-^ of, near Verona, 

" N.J. (Cook, '81, p. 52). 
Shvttle meadow, €onn. Detailed study of cross- 
section at (W. M. Davis, '89, pp. 64-69). 
Shnttle meadow moimtain. Conn. Anterior trap 

ridge of (Davis and Whittle, '89, p. 109). 
Shnttle meadow reserroir, Conn. Sketch map of 
(W.M.Davis, '89, pi. 2). 
View of fault gap near (W. M. Davis, '89, pi. 2). 
Slecomae, N. J. Boundary of First mountain trap 
near (Cook, '68, p. 180). 
Watchung mountain, end at (Cook, '82, p. 49). 
SiddOBStown, Pa. Trap dike near (H. D. Rogers, 

'58, vol. 2, p. 689). 
Sidney ehoreh, N. J. Conglomerate at (Cook, '82, 
p. 41). 
Deformed strata at (Cook, '83, p. 25). 
Dip in conglomerat-e and shale near (Cook, '82, 

p. 28). 
Faults and folds near (Cook, '79, p. 33). 
Faults near (Cook, '82, p. 16). 
Folds near (Cook, '82, p. 17). 
Limestone at (Cook, '82, pp. 22,42). 
Sidney mills, N. J. Dip in shale near (Cook, '82, 

p. 28). 
milery, J. Stone quarry of, near PraUsville, N. 

J. (Cook, '81. p. 59). 
SILLIMAN, BENJAMIN. 1810. 

Sketch of the mineralogy of the town of New 

Haven [etc.]. . 
In Connecticut Acad. Arts and Sci., Mem., 

vol. 1, pp. 83-96. 
Contains a general account of the trap expo- 
sures near New Haven, Conn. 
gUXIMAN, BENJAMIN. 1814. 

Mineralogical and geological observations on 

New Haven and its vicinity. 
In Am. Min. Jour., vol. 1. pp. 139-149). 
Abstract in Jour, de phys., de chim. [etc.] 
Par J. C.lDelam6therie, Paris, Tome 75, 
1812, pp. 7.5-79. 
Notice in Am. Jour. Sci., vol. 1, 1818, pp. 55- 
56, and in Elementary treatise on Miner- 
alogy and Geology by Parker Cleaveland, 
1822, p. 555. 
Deaoribes the geology about New Haven, 



8ILLIMAN, BENJAMIN— Continued. 

Conn., especially of east and west rocks. 

Records the finding of a large mass of 

native copx)er on the Hamden hills, Conn. 

[8ILLIMAN, BENJAMIN.^ 1818. 

Native copper [found near Wallingford, 
Conn.]. • 

In Am. Jour. Sci., vol. 1, pp. 55-56. 

Describes the finding of a mass of native cop- 
per. 
[SILLIMAN, BENJAMIN.] 1818a. 

New localities of agate, chalcedony, chaba- 
Eite, stilbite, analcite, titanium, prehnite, 
etc. 

In Am. Jour. Sci., vol. 1, pp. 134-135. 

Describes the occurrence of minerals at Deer- 
field, Mass., and at East Haven and 
Woodbury, Conn. 
SILLIMAN, BENJAMIN. 1820. 

[Note on the discovery of fossil bones in sand- 
stone at East Windsor, Conn.] 

In Am. Jour. Sci., vol. 2, p. 147. 

Gives a brief account of the Newark (called 
Old Reil sandstone) of the Connecticut 
valley; and remarks on the nature ot 
the animal to whicb the bones referred to 
belonged. 
[SILLIMAN, BENJAMIN.] 182(Hi. 

Sketch of a tour in the counties of New 
Haven and Litchfield, in Connecticut, 
with notices of the geology, mineralogy 
and scenery, etc. 

In Am. Jour. Sci., vol. 2, pp. 201-235. 

Describes West rock, Connecticut, pp. 202-203, 

and also the character of the small Newark 

basin in Woodbury and Southbury, 

Conn., pp. 231-233. 

[SILLIMAN, BENJAMIN.] 1821. 

[Remarks on letters from Alexander Brongni- 
art in reference to fossil fishes and native 
copper from near Middletown, Conn.] 

In Am. Jour. Sci., vol. 3, pp. 221-222. 

Refers to the finding of fossil fishes, and to 
the working of copx)er ore. 
[SILLIMAN, BENJAMIN.] 1821a. 

[Note on the finding of fossil fish at Sunder- 
land, Mass.] 

In Am. Jour. Sci., vol. 3, pp. 365-366. 

States that a large number of fossil fish were 
obtained by Edward Hitchcock, at Sun- 
derland, Mass. 
SILLIMAN, B. 1824. 

Remarks made on a short tour between Hart- 
ford and Quebec in the autumn of 1819. 

New Haven, 2d ed., 12mo., pp. 1-443, and 9 
plates. 

First edition. New Haven, 1820, 12nio., pp. 1- 
407, and 9 plates. 

Contains a general account of the scenery and 
geology of the Connecticut valley. 
SILLIMAN, BENJAMIN. 1827. 

[Note on the presence of bituminous coal iu 
the Connecticut valley.] 

In Am. Jour. Sci., vol. 12, p. 76). 

States that coal has been found at several 
places in the Connecticut valley. 
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[HILLIM AN, BENJAMIN. ] 18S0. 

Igneous origin of some trap rocks. 

In Am. Jour. Sci., vol. 17, pp. 119-132, and 
plate. 

Describes the contact of trap with sandstone 
beneath, at Rocky Hill near Hartford, 
Conn. Ihe effect of the heat of the trap 
on the sandstone is discussed, pp. 122-131, 
and plate. 
[SILLIMAN, BENJAMIN.] 1887. 

Bird tracks atMiddletown, Conn., in the New 
Ked sandstone. 

In Am. Jour. Sci., vol. 31, p. 165. 

Brief abstract from a letter stating that foot- 
prints as well as bones and fossil plants 
have been found at the place named. 
[SILLIMAN, BENJAMIN.] 1889. 

Fossil fishes in the sandstone of New Jersey. 

In Am. Jour. Sci., vol, 35, p. 192. 

Notice of the finding of fossil fishes in Morris 
county, N. J. 

Further inlbnnation regarding these fossils 
is given by "R." in Am. Jour. Sci., vol. 
36, pp. 186-187. 
[SILLIMAN, BENJAMIN.] 1842. 

[Note on the Richmond coal field, Ya.] 

In Am. Jour. Sci., vol. 43, p. 14. 

A brief reference concerning specimens re- 

ceive<l from the Mi<Uothian co.al mine, 

Virginia, value of the coal of that field, 

etc. 

[SILLIMAN, B.] 1843. 

Omithiclinites of the Connecticut river sand- 
stone and the Dinomis of New Zealand. 

In Am. Jour. Sci., vol. 45, pp. 177-188. 

Publishes letters from J. Deane, G. A. Man- 
tell, and R. Owen relative to the fossil 
footprints of the Connecticut valley. 
SILLIMAN, BENJAMIN. 1844. 

Dr. Percival, the original observer of the cres- 
cent-formed dikes of trap in the New Red 
sandstone of Connecticut. 

In Am. Jour. Sci., vol. 46, pj). 205-206. 

Relates to an omission te give credit to Perci- 
val in a report of a meeting of the Asso- 
ciation of American Geologists and Nat- 
uralists, published in the Am. Jour. Sci., 
vol. 45, p. 334. 
SILLIMAN, B. Cited on certain polygonal de- 
pressions in sandstone from Connecticut 
valley (E. Hitchcock, '56, p. 111). 

Cited on curved form of certain trap ridges 
(W. M. Davis, '83, p. 307). 

Cited on fossil fish from Connecticut (J. H. 
Redfield, '36). 

Cited on fossil footprint8|(Deane, '45, p. 159). 

Cited on metamorphism contact at Rocky hill, 
Mass. (E. Hitchcock, '35, pp. 422-423). 

Cited on native copper in the Connecticut 
valley (Hoflfmann, '22). 

Cited on origin of the sandstones of the Con- 
necticut valley (E. Hitchcock, '35, p. 241). 

Cited on relation of trap and sandstone in 
Connecticut (W. M. Davis, '83, pp. 285- 
286). 

Cited on trap rocks near Hartford, Conn. 
Davis and Whittle, '89, p. 121). 



SILLIMAN, B., B. SILLIMAN, Jr., Md JAKB8 D. 
DANA. 1847. 

[Note on phalangeal impresaions in foesil 
footprint^.] 

In Am. Jour. Sci., 2d ser., vol. 3, p. 276. 

Calls attention to a statement by L. Agaaaiz 
in reference to the number of phalanges 
in the toes of birds, and cites similar 
observations by £. Hitchcock and J. 
Deane. 
[SILLIMAN, B., and J. D. DANA.] 1847. 

[Note on] omithichnites. 

In Am. Jour. Sci., 2d ser., vol. 3, p. 276. 

Notes the observations of Hitchcock, Agassis, 
and Deane on the number of joints in the 
toes of fossil footprints from the Connecti- 
cut valley. The names of certain fossil 
footprints found at Tamers Falls, Mass., 
by James Deane, and described in the Am. 
Jour. Sci., 2d ser., vol. 3, pp. 74-79, are 
supplied by Hitchcock. 
SILLIMAN [BENJAMIN], and [DOUGLASS] 
HOUGHTON. 1844. 

On the connection of the metallic copper with 
the trap of Connecticut and Michif^an. 

In Am. Jour. Sci., vol. 47, p. 132. 

A brief discussion of the origin of native 
copper, frequently associated with trap. 
SILLIMAN, B., and 0. P. HUBBABD. 1849. 

Chemical examination of bituminous coal from 
the pits of the Midlothian coal-mining 
company, south side of James river, 14 
miles from Richmond, Va., Chesterfield 
county. 

In Am. Jour. Sci., vol. 42, pp. 369-374. 

Gives in detail the result of an examination 
of a large sample of ox»al from the locality 
named. 
HILLIMAN and HUBBABD. Analysis of ooal 
from the Richmond ooal field, Va. (Clif- 
ford, '87, p. 10). 
SILLIMAN [B.], Jr. 1841. 

[Remark on rhombic structure in the sand- 
stone of the Connecticut valley.] 

In Am. Jour. Sci., vol. 41, p. 173, also in Am. 
Assoc. Geol. and Nat., Proc., 1840-1842, p. 
26. 

Brief abstract of remark on a paper by Prof. 
Mather, concerning joints in rock. 
SILLIMAN, BENJAMIN, Jr. 184S, 

[On the cause of the prevailing dip of the New 
Red sandstone of the Connecticut valley.] 

In Am. Jour. Sci., voL 43, p. 171; also in Am 
Assoc. Geol. and Nat., 1840-1842, p. 64. 

Refers the prevailing dip of the sandstone of 
the Connecticut valley te upheaval, con- 
nected with outbursts of trap. Brief ab- 
stract of remarks on a paper by Edward 
Hitchcock. 
SILLIMAN, BENJAMIN, Jr. 184Sa. 

[Trap eruption causing upheaval of ac^acent 
strata.] 

In Am. Assoc. Geol. and Nat., Proc., 1840- 
1842, p. 64. 

A brief remark in which the inclination of 
the sandstones of the Connecticut vall^ 
is referred to the eruption of trap. 
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SILLISAN, BENJAHIN, Jr. 1844. 

Report on the intrusive trap of tlie New Ketl 
sandstone of Connecticut. 

In Am. Jour. Soi., rol. 47, pp. 107-106. 

Abstract in Nenes Jahrbuoh, 184r\ pp. 72ft-729. 

An abstract of a report to tlie Association of 
' American Qeologists and Naturalists, con- 
cerning, 1st, the dip of the Connecticut 
valley sandstone; 2d, the manner in which 
the trap rocks were intruded, and 3<1, tlie 
erosion of the formation. The uf;e of the 
strata is stated to be the **])eriod of tlie 
New Bed sandstone." 

8ILLIHAN, B., Jr. 1847. 

On fossil trees found at Bristol, C<mn., in the 

New Bed sandstone. 
In Am. Jour. Sci., 2<l ser., vol. 4. pp. 116-118. 
Describes the finding of the trunk mentioned. 

SILLDIAN, B., Jr. 1847a. 

[Note on phalangeal impressions in fossil foot- 
prints.] 
See Silliman, Silliman, Jr., and Dana, 1847. 
SILLIHAN, B., Jr., and J. D. WHITNEY. 1866. 

Notice of the geological position and character 

of the oopper mine at Bristol, Conn. 
In Am. Jour. Soi., 2d ser., vol. 20, pp. 361-368. 
Devoted principally to the economic impor- 
tance of the mine, but describes also its 
geological jmsition, section of the ore 
body, etc. 
Sttver, native, at the Bridgewater copper mine, 

N. J. (Darton, '85). 
Stiver Hill, N . J. Description of (C^mk, '68, p. 194. 
Cook, '82, p. 65). 
Dip in shale near (Cook, '82, p. 29). 
SImisbury cepper mine, Mass. Brief account of 

(£. Hitchcock, '35, pp. 71, 229). 
SlMsbury, Conn. Building stones in (IVroival, 
'42, p. 439). 
Description of sandstone ridge near (Percival, 
'42, p. 440). 
Stedle's mill, N. J. Basaltic columns nt^r (Cook, 

'68, p. 203). 
SUUiMUi station, N. J. Dip in shale at (Cook, 

'82, p. 25). 
Slate, bituminous, in North Carolina (Emmons, 
'56, p. 268). 
Black, in Dan river coalfield, N. C. (McLena- 

han, '52, p. 171). 
"With coal, near Leaksville, Va. (W. B. Rogers, 
•39, p. 78). 
Slate Biige, Pa. Description of trap dike near 

(Frazer, '80, p. 31). 
SlIekenaldeM, at North l^llevillo, N. J. (Cook, '82, 

p. 16). 

SMITH, ALFRED. 1882. 

On the water courses, and the alluvial and 

rock formations of the C*onnectirut river 

valley. 

In Am. Jour. Sci., vol. 22, pp. 205-231, and 

map op. p. 2(>5. 
Gives the extent and boundaries of the New- 
ark rocks of the Connecticut valley, with 
a description of principal trap ridgt's. 
Befers briefly to the fossils that have 
been collected, and presents theoretical 



KHITH, ALFBED-Continued. 

discussions as to the mode of formation of 
the sedimentary beds and the origin of the 
trap. 

8HITH, A. Cited on the character of the rocks 
at Enfield Falls, Conn. (E. Hitchcoc^k, 
'41, p. 447). 

SMITH, EUGENE A. 1878. 

Outline of the geology of Alabama. 

In handbook of Alalmma [etc.], by SafiVdd 

Bemey, ])p. 129-196. 
Befers to igneous r«M'ks which are consideied 

as belonging to the Newark - system of 

dikes, pp. 139, 142. 

SMITH, EUGENE A. 1888. 

Geological survey of Alabama. Beport for 
the years 1881 and 1882. 

Montgomery, Ala. Pp. i-xvi, 1-615, and 8 
maps. 

States that stratified nx'ks of the Newark 
system are not known in Alabama, but 
that the trap dikes of the nietamorphic 
region are usually referred to that )>eriod, 
p. 556. 

SMITH, NATHAN. 1830. 

Fossil hones found in Be<l sandstone. 
In Am. Jour. Sci., vol. 2, pp. 146-147. 
Beconls the finding of fossil bones at East 
Windsor, Conn. 

SMITH, 0. B. Cited on depth of ariesian well at 

Durham, N. C. (Venable, '87). 
SMITH, THOMAS P. 1 799. 

Account of crj'^stalliKtHl basalts found in 

Pennsylvania. 
In Am. Philo. S<»c., Trans., vol. 4, 1804, pp. 

445-446. 
A brief account of having seen basalt (trap) 
near Elizat>ethtown and (.'am]d)ellstown, 
Pa. 
SMITH, T. P. Cited on the presence of Jura- 
Trias in America (Lea, '53, p. 189). 
SMITH, W. Discovery of saurian lH>nes by, at 
Springfield, Mass. (E. Hitchcock, '58, p. 
186). 
Smith iron mine, N. C. Brief account of, with 

sketch (Willis, '86, p. 305). 
Smith's Ferry, Mass. Brief account of a vinit to 
(Lyell, '45, vol. 1, p. 252). 
Dip of rocks at (Lyell, '42). 
Fossil footprints at (K. I1itchco<;k, '58, pp. 50 

et seq.). 
Belation of conglomerate, tra)>, and sandstone 

at (Lyell, '42, p. 794). 
Section of roi'ks at (Lyell, '42). 
Smith's hill, N. J. D<'.scril)e4l briefly as a trap 
outcrop (H. I). Kogers, '36, p. 159). 
Description of trap and sandstone nt^ar (TI. D. 

Sogers, '36, p. 156). 
Detailed description of (H. D. Kogers, '40, p. 

151). 
Quarries of trap rock at, mention of (G. P. 
Merrill, '89, p. 436. Cook, '79. p. 26. Cook, 
'81, p. 62). 
Snithrille, N. J. Description of sandstone out- 
crops near (H. D. Bogers, '36, p. 153). 
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SMOCK, JOHN i\ 1878. 

Gcologioftl survey of New JorBoy . Report on 
the cluy deposits of Womlbridge, South 
Auiboy, und other plaeeH in New Jersey. 

Stie Cook, is. H., and J. C. Smock, 1878. 
SMOCK, JOHN C. 1800. 

Building stones in New York. 

New York State Museum Bull., vol. 2, No. 10, 
pp. 193>39<), and map. 

DeAcribes the building stones of the Newark 
syHteni in New York, pp. 225-226, and the 
use of building stone from other areas of 
the same system in New York city, pp. 
294-:J«4. 
SMOCK, J. V, (yited on sandstone at Princeton, 

N.J. (Shaler, '84, p. 144). 
Smjrser's mine, Pa. Report on (Frazer, 77, pp. 

217-218). 
Snake hill, N. J. Described briefly as a trap out- 
crop (H. I). Rogers, '36, p. 169). 

DeHcription of (Cook, '68, pp. 178-179. Cook, 
'82. i>p. 47-48, Russell, '80, pp. 34, 36). 

Detailexl deHcription of trap at (Darton, '90, 

pp. 5r)-r>6). 

Dip in Handstone at (Cook, '79, p. 30. Cook, 

'82, p. 24. Russell, '80, p. 34). 
Location of (Nason, '89, p. 37). 
Origin of (Darton, '89, p. 138). 
Sandstone quarries at (Co<»k, '79, p. 22). 
Trap rock quarries at (Cook, '79. p. 25. Cook, 
'81, p. 62). 
Mention of (G. P. Merrill, '89, p. 436). 
Saeden' 8 landing, N. ¥. Character of trap ridge 
near (Darton, '90, p. 48). 
Dip in sandstone at (Cook, '82, p. 24). 
Escanunent of trap at (Cook, '68, p. 177). 
Sneedsboro, N. C. Breadth of Newark rocks 

near (Olmstead, '24, p. 12). 
Snydertown, N. J. Boundary of trap near (Cook, 
'68, p. 192). 
Contact, phenomena at (Cook. '62, p. 62). 
Dip in indurated shale at (Cook, '82, p. 26). 
Dip near (Cook, '68, p. 197). 
Soils in New Jersey. (Cook, '68, pp. 226-227. 
Cook, '79, p. 14). 
Prom shale near New Brunswick (Cook, '78, 

p. 24). 
Prom trap (Cook, '78, pp. 37, 39. Nason, '89, 

p. 37). 
From trap and sandstone (Cook, '82, p. 66). 
Prom trap of Sourland mountain (Cook, '68, 
p. 192). 
Sollg iB Nova Scotia. (Dawson, '78, p. 112). 
SOLOMON, R. U, Record of well bore<l at New- 
ark, N. J. (Na.son, '896). 
Somers, ('onn. Report of the finding of coal at 

(E. Hitchcock, '23, vol. 6, p. 63). 
Somerville, N. J. Analysis of copper ore from 
(Bo wen). 
Artesian wells near (Cook, '85, pp. 113-114). 
Bitumen near (Beck, '39). 
Contact of trap and sandstone near (Cook, '82, 

pp. 51-52). 
Copper mine near (Cook, '83, p. 164). 
Copper mine near, description of the Bridge- 
water (H. D. Rogers, '36, pp. 168-169). 



SonerTille, N. J. — Continued. 

Copper mines near, description of (H. D. 

Rogers, *40,p. 162). 
Copper ote at (Cook, '71, pp. 55-56). 
Copper oire, locality for (H. D. Rogers, '36, p. 

166). 
Dip in shale and sandstone near (Cook, '82, 

p. 29). 
Dip in shale near (Cook, '79, p. 30). 
Dip near ((Jook, '6g, p. 196). 
Occurrence of native silver near (Dartoii, '85). 
Section across Watchnng mountains, near 

(Cook, '83, p. 166 and plate). 
Trap outcrops near (Darton, '90, p. 70). 
SomerriUe trap ridge, N. J. Description of (H. 

D. Rogers, '40, pp. 147-148). 
Sorrel horse, Pa. Boundary of tbe Newark near 

(Lesley, '85, p. Ixxxi). 
Soiy;i8, P. E. L Newark rocks exposed near 

(Dawson and Harrington, '71, p. 15). 
Sonrlaad monatalns, N. J. Altered shale near 

(Cook, '68, pp. 212-214. Cook, '83, p. 24). 
Course of (Ck>ok, '82, p. 19). 
Description of (Cook, '68, pp. 101-192. Cook, 

'82, pp. 61-62. Darton, '90, pp. 61-65. H. 

D. Rogers, '40, pp. 152-158). 
Dip at (Cook, '68, pp. 191, 197, 198). 
Dip in indurated shale at (Cook, '82, p. 26. 

Cook, '82, p. 29). 
Metamori>hism (contact) at (Cook, '68, p. 191). 
Metamorphism (contact) near (Cook, '87, p. 

125). 
Origin of trap of (Darton, '89, p. 138). 
Position and extent of (Nason, '89, p. 35). 
Probable faults near (Nason, '89, p. 25). 
Section through (Darton, '90, p. 59). 
Trap ridge near (Cook, '82, p. 60). 
Sovrland movntain trap. Position of. in the New- 
ark series (Darton, '89, p. 139). 
Sovthanpton, Mass. Concerning coal at (E. 

Hitchcock, '35, p. 231). 
Conglomerate in (£. Hitchcock, '35, p. 214). 
Report of the finding of coal at (B. Hitchcock, 

'23, vol. 6, p. 63). 
Sovthampton, Pa. Bopndary of the Newark in 

(C. £. Hall, '81, pp. 56-57). 
Sonthaaipton township, Pa. Report on the geol- 
ogy of (C. K. Hall, '81, pp. 56-57). 

Sonth Braaeh, N. J. Dip at (Cook, '68, p. 197). 
Dip in shale near (Cook, '82, p. 28). 

Sonth Britain, Conn. Evidence of faults near 

( W. M. Davis, '88, pp. 469-471). 
Ideal sections of trap ridges near (W. M. 

Davis, '88, p. 471). 
Sandstone resting on Primary rocks in (Per- 

cival, '42, p. 450). 
Sketch map of trap ridges near (W. M. Davis, 

'88, p. 470). 

Sonthbarj, Cobb. Age of the Newark system of, 
as indicated by fossil fishes (W, C. Bed- 
field, '56, pp. 180-181). 

Brief account of Newark area in (E. Hitch- 
cock, '35, p. 220). 

Brief account of Newark rocks in (£. Hitch- 
cock, '28, pp. 227-228). 
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Soathbury, Conv.— Continiied. 

Brief account of trap ridgo of the Newark 

Hystem of (E. Hitchcock, '35, p. 513) . 
Description of fossil fishes fiom <W. C. Ked 

field, '41, p. 27). 
Description of fossil wood from (E. Hitchcock 

'43l>, pp. 294-295). 
Description of rocks at (E. Hitchcock, '435 

p. 294). 
Description of trap ridge in (Percival, '42, pp 

410-412). 
Beferraice to Newark area in (E. Hitchcock 

'41, p. 446). 
Keference to Newark rocks in (Bussell, '78, p 

238). 
Sovthbnry area, Conn. Brief account of (Whelp 

ley, '45, p. C2). 
Brief description of (J. D. Dana, 75, pp. 404 

405. W.M. Davis, '88, pp. 468-409. Silli 

man, '20a, pp. 231-233). 
Considered a remnant left by erosion (Bussell, 

'78, p. 239). 
Sovth Carolina. Account of the geology*of (Lie 

ber, '56). 
Brief account of the Newark system in (Hen 

derson, '85,p.88). 
Brief accounts of trap dikes in (Hammond 

'84, pp. 466-497). 
Description of trap dikes of (Tuomey, '44). 
Hap of Chesterfield county, in (Lieber, '56 

pi. 6). 
Mention of slates, and trap rocks of supposed 

Newark age (Butler, '83). 
Mention of ^rap dikes in (Bradley, '76). 
Metamorphism (contact) in (Tuomey, '48, pp. 

48,103-104, 113). 
Beport on the geology of (Tuomey, '48). 
Soath copper mine, Conn. Bocks of (Percival, 

'42, pp. 316, 391). 

S«nth CoTentry, Pa. Newark rocks of (Frazdr, 
'83, p. 221). 
Trap dikes in (Frazer, '83, p. 221). , 

Sonth Durham, Conn. Trap ridges near (Davis 
and Whittle, '89, p. 107). 

S«vt]i Dnrham monntain, Conn. Chemical com- 
position of trap from (Hawes, '75). 

8ovth Hadley, Mass. Boring for coal at (E. Hitch- 
cock, '41, p. 525). 

Brecciated trap at contact of trap and sand- 
stone at (£. Hitchcock, '41, p. 658). 

Brief account of sandstone near (E. Hitch- 
cock, '35, pp. 220-221). 

Character of sandstone at (£. Hitchcock, '41, 
pp. 446-447). 

Coal at, examination for (E. Hitchcock, '35, 
pp. 53-54). 
Beport of the finding of (E. Hitchcock, '23, 
vol. 6, p. 63). 

Coal found in (E. Hitchcock, '41, pp. 139-140). 

Coal in (E. Hitchcock, '35, p. 231). 

Dip and strike of rocks in (E. Hitchcock, '41, 
p. 448). 

Dip at (E. Hitchcock, ;35, p. 223). 

Discussion of the origin of so-called tadpole 
nests from (Shepard, '67). 



South Hadley, Mass.— Continued. 

Fossil bones at, brief account of (Wells and 

Bliss, '50). 
Fossil bones from (Wells, '50, p. 340). 
Fossil footprints at (E. Hitchcock, '58, pp. 49, 
50,et8eq.). 
Discovery of (E. Hitchcock, '58, p. 3). 
Fossil footprints found near (D. Marsh, '48, 

p. 272). 
Fossil footprints from (Deane, '61). 
Description of (C. H. Hitchcock, '88, p. 125- 
E. Hitchcock, '36, p. 320-325. E. Hitch- 
cock, '41, pp. 478-50i. E. Hitchcock, '47. 
E. Hitchcock, '48). 
In New York state cabinet (Anonymous, 

'54). 
Mention of (E. Hitchcock, '55a, p. 183). 
Beference to (Macfarlane, '79, p. 63). 
Fossil footprints near, early discovery of (E. 
Hitchcock, '36, p. 309). 
Localities of (E. Hitchcock, '41, pp. 465, 
466. E. Hitchcock, '48, p. 132). 
Fossil footprints in museum at (C. H. Hitch- 
cock, '88, p. 121). 
Fossil plants from (E. Hitchcock, '41, p. 452, 
pi. 29). 
Beference to (E. Hitchcock. '35, p. 235). 
Gypsum at (E. Hitchcock, '35, pp. 54, 213). 
Metamorphism, contact, observed at Titan's 

pier in (E. Hitchcock, '35, p. 424). 
Moody footmark quarry at (E. Hitchcock, '58, 

pi. 1). 
Bemarks on recent and fossil raindrop im- 
pressions observed at (Merrick, '51). 
Trap-tulF or tufaceous conglomerate at (E. 
Hitchcock, '44«, p. 7). 
Sonth high roek, Conn. Detailed study of the 
geological structure near (W. M. Davis, 
'89). 
Honthlngton, Conn. Brief reference to fossil 
fishes at (E. Hitchcock, '37, p. 267). 
Copper mines of (Percival, '42, p. 318). 
Description of trap ridges in (Percival, '42, p. 

403). 
Limestone in (E. Hitchcock, '35, p. 218). 
Limestone near (Percival, '42, p. 443). 
Beference to fetid limestone in (E. Hitchcock, 

'41, p. 444). 
Beport of the finding of coal at (E. Hitch- 
cock, '23, vol. 6, p. 63). 
Sonth monntain, Conn. Description of (Percival, 

'42, pp. 372-375). 
Sonth mountain, Pa. Conglomerate at east base 

of (Frazer, '85, p. 403). 
South notch, N. J. Boundary of Second moun- 
tain ti^ap at (Cook, 'G8, p. 184). 
Sonthport, Conn. Description of trap dikes in 
Primary rocks near (Percival, '42, pp. 416- 
417). 
South Tallejr hill, Pa. Description of trap dike 
near (Frazer, '80, p. 30). 
Trap dikes in (C. E. Hall, '81, p. 20). 
Sonthwlck, Conn. Building stone in (Percival, 

'42, p. 439). 
Sonthwlck ponds. Conn. Description of trap 
ridges near (Percival, '42, p. 408). 



314 



THE NEWARK SYSTEM. 



[bull. 85. 



Speaeer'H Island, N. S. Copi>er at (How, '60, p. 
65). 
Description of (Gesner, '36, p. 23ft-240. Jack- 

8on and Alger, '33, p. 265). 
Trap of (Dawson, '78, p. 106). 
Kportlnfr Hill, Pa. Bonndary of the Newark near 

(Frazer, '80, pp. 13, 37). 
Spring tiarden, Pa. Description of trap dike near 

(Frazer, '80, p. 29). 
Kprlngrfleld, Conn. Dip at (Wells, '50, p. 340). 
Section across Connecticut valley at (E. 

Hit«bcock, '58, pi. 2). 
TTnconformity in the Newark at (Wells, '50, 
p. 340). 
Springfield, MasR. Analysis of a ferruginous 
shale from (Jackson, '56a). 
Bones in Ked sandstone at (E. Hitchcock, '58, 

p. 186). 
Description of fossil footprints from (E. Hitch- 
cock, '41, pp. 478-501). 
Localities of fossil footprints in (E. Hitch- 
cock, '41, p. 466). 
Reference to fossil bones from (Wells, '56). 
Remarks on fossil footprints found at (E. 

Hitchcock, '45c, p. 63). 
Section through (Walling, '78, pi. op. p. 192). 
Springfield, N. J. Brief reference to trap hills 
near<H. D. Rogers, '36, p. 150). 
Elevation of First mountain at (Cook, '82, p. 

49). 
Reference to geology near (H. D. Rogers, '40, 
p. 129). 
Springfield area, Va. Description of (Heinrich, 

'78, p. 230). 
Springfield coal basin, Ya. Brief reference to ( W. 

B. Rogers, '40, p. 72). 
Springfield coal pits, Ta. Brief account of (Clif- 
ford, '87, p. 25). 
Springfield mountain, N. J. Sandstone on (Cook, 

•68, p. 181). 
Springfield township. Pa. Report on the geology 

of (C. E. Hall, '81, pp. 80-83). 
Spring Hill, Pa. Trap dike near (Lewis, '85, pp. 
442, 443). 

Spring mills, N. J. Boundary of Newark near 
(Cook, '68, p. 175). 

Character of the formation near (H. D. Rog- 
ers, '40, p. 131). 

Description of variegated conglomerate near 
(H. D. Rogers, '36, p. 147). 

Detailed description of calcareous conglom. 
erate near (H. D. Rogers, '40, pp. 140-141). 

Dip in shale near (Cook, '82, p. 27). 

Occurrence of conglomerate at (Lea, '53, p. 
190). 

Springtown, Pa. Boundary of the Newark near 
(H. D. Rogers, '58, vol. 2, p. 668). 
Conglomerate near (H. D. Rogers, '58, vol. 2, 
p. 681). 

Springrille, Pa. Description of trap dike near 
(Frazer, '80, p. 29). 

Spruce Hill, Pa. Description of a fault near 
(Lewis, '85, p. 450). 

Squiertown, N. J. Trap hill near (Cook, '68, pp. 
185, 186). 



Stanton, N. J. Description of Round mountain 

near (Cook, '68, pp. 193-194). 
Dip at (Cook, '68, p. 197). 
Trap outcrop near ((^k, '82, p. 63). 
Stanton station, N. J. Trap outcrop near (Dar- 

ton, '90, p. 70). 
Stam point, N. S. Coast section near (Dawson, 

'47, p. 56). 
Dip of sandstone at (Dawson, '78, p. 91). 
State line station, Pa. Trap dike near (Lewis, 

'85, p. 448). 
Staten island, N. T. Account of Red sandstone 

and conglomerate of (Mather, '43, pp. 285- 

294). 
Account of trap rocks of (Mather, '43, pp. 

279-282). 
Brief description of the Newark rooks of (T. 

S. Hunt, '83, p. 173). 
Brief reference to trap near Tompkinsville 

(Mather, '38). 
Description of Newark outcrop at Mariner^s 

harbor (HoUick, '89). 
Deflcription of the Newark rocks of (Brlt- 

ton, '81). 
Geological map of (Putnam, '86a, p. 123). 
Mention of additional exposures of Newark 

rocks on (Britton, '86. Hollick, '89a). 
Paving stone quarries at (Cook, '68, pp. 522- 

523). 
Section of (0>zzen8, '43, pi. 4). 
Trap dikes of, reference to (Chamberlin, '87. 

Russell, '78, p. 241 . Darton, '90, p. 38) . 
Trap rock of ((^ook, '68, p. 178). 
STAUGHTON, T. M. Notice of collection of fos- 

sil footprints belonging to (Packard, '71). 
STEEL, J. DORMAN. 1874. 

• Fourteen weeks in popular geology. 
New York and Chicago, 12mo, pp. 1-280. 
Contains a geological sketch map of the 

United States, frontispiece; a brief ac- 
count of the footprints of the Connecticut 

valley, pp. 184-185, and a figure of a fossil 

fish, after Emmons, p. 274. 
Steel's bridge, N. C. Brief account of geology 

near (McLenahau, '52, p. 169). 

Steele's pits, Pa. Trap dikes in (Frazer, '83, p. 
241). 

Steitler ore bank, Pa. Section of (H. D. Rogers; 
'58, vol. 1, p. 89). 

STEPHENSON, M. P. 1871. 

Geology and mineralogy of Georgia [etc.]. 
Atlanta, Ga.. 12mo, pp. 1-244 and map. 
Brief mention of the Newark system, p. 59. 
Stepnejr, Conn. Mention of the finding of fossil 
fish at (Percival, '42, p. 442). 

STERNBERG, K. 1820-18S8. 

Versuch einer geognostisch-botanischen Dar- 
stellung der Flora der Vorwelt. 

Frag and Regensburg, folio. 

Contains description of fossil plants from the 
Richmond area. Not seen. 

STEVENS, B. P. 1861. 

On the extension of the Carboniferous system 
of the United States, so as to include all 
true coals. 
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STEYENS, B. P.— Continued. 

In New York Lye. Nat. Hist., Ann., vol. 7, 
1862, pp. 414-419. 

Cites tlie conclusions of various geologists in 
reference to the age of the ooal-bearing 
rooks of eastern Yirginia and of North 
Carolina, and proposes to include there 
formations in the Carboniferous. 
STfiTGBr8,B.P. 1878. 

[Kemarks on the natural coke or **carbonite" 
of the Richmond coal field, Ya.] 

In New York Lye. Nat. Hist., Proc., 2d ser. 
[vol. 1], 1874, p. 73. 

Kecords certain observations which are 
thought to prove that the natural coke 
has not been formed by the action of the 
heat of trap dikes or associated coal seams, 
as supposed by W. B. Bogers. 
SteTensburg, Ya. Boundaries of the Newark 
near (W. B. Bogers, '40, p. 02). 

Detaileil description of geology near (W. B. 
Kogers, '40, p. 67). 
SteTe«80M'B MOUMtain, Pa. Trap dike at (H. D. 

Bogers, '58, vol. 2, p. 689). 
^TILLMAN, T. B. Analysis of native iron by 

(Cook, '83, p. 163). 
Stockton, N. J« Conglomerate near (Nason, '89, 
p. 16). 

Description of quarries near (Cook, '81, p. 59) . 

Dip in sandstone at (Cook, '82, p. 26). 

Plant remains in sandstone near (^ason, '89, 
p. 27). 

Quarry at (Cook, '81, p. 59). 

Sandstone quarries at (Cook, '79, p. 24). 

Section through (Darton, '90, p. 61). 

Small fault near (Nason, '89, p. 32). 

Trap hill near (Nason, '89, p. 36). 

Trap outcrops near (Darton, '90, p. 60). 

Typical localities of gray sandstone near (Na- 
son, '89, p. 24). 

8T0DDEB, CHABLE8. 1867. 

[Evidence as to the relations of sandstone and 

trap at Hadley Falls and Amherst, Mass., 

from the transmission of vibrations.] 
In Boston Soc. Nat. Hist., Proc., vol. 6, p, 267. 
Stokesburg, N. C. Brief account of coal near 

(McGe^ee, '83, p. 76). 
Coal from (Genth and Kerr, '81, p. 82. Kerr, 

'75, pp. 145, 295). 
Coal worked near (Williams, '85, p. 50). 
Stokes eountj, N. C. Account of the geology of 

(Emmons, '52, pp. 144-153. Mitchell, '42, 

pp. 133-134). 
Stonehenge colliery, Ya. Analysis of coal from 

(Clifltord, '87, p. 10. Macfarlane, '77, p. 515. 

"Williams, '83, p. 82). 
Notes on (Taylor, '35, p. 284). 
Stone House plains, N. J. Sandstone quarry at 

(Cook, '79, p. 22). 
StoaerBTlIle, Pa. Detailed account of dips near 

(d'Invilliers, '83, pp. 216-217). 
Stony brook, N. J. Dip near (Cook, '68, pp. 196, 

199). 
Stony Point, X. T. Character and origin of the 

Newark conglomerate at (Bussell, '78, p. 

253). 



Stony Point, N. T.— Continued. 

Conglomerate quarries near (Nason, *89, p. 40). 
Description of conglomerate south of (Bussell, 

'78,'p. 236). 
Dip of Newark rocks southward of (Nason, 

'89, p. 18). 
Note on the strata beneath Newark conglom- 
erate at (J. D. Dana, '80-'81, vol. 22, p. 113). 
Stony ridge. Pa. Description of (Gibson, '20) . 
Stoutsliurg, N. J. Section of trap sheet near 

(Darton, '90, p. 66). 
Strike at Ohapel Hill, N. C. (Macfarlane, '77, p. 
518). 
At Cornwall iron mines. Pa., detailed measure- 
ments of (Lesley and d'Invilliers, '85). 
At Haywood, N. C. (McLenahan, '52, p. 168). 
At King's Point, N. J. (Darton, '83a). 
And dip at Leaksville, N. C. (Emmonn, '56, pp. 

257, 258). 
And dip at Madison, N. C. (Emmons, '52, p. 

151). 
Of Newark rocks in Massachusetts (E. Hitch- 
cock, '55, p. 226). 
In neighborhood of Meriden, Conn. (W. M. 

Davis, '89). 
In southern Connecticut, numerous measure- 
ments of (Hovey, '89). 
In Bichmond coal field, Ya. (Lyell, '47, p. 262). 
Near New Hope, Pa. (T{. D. Bogers, '58, vol. 

2, p. 673). 
Of east border of the Bichmond coal field, Ya. 

(Taylor, '48, p. 48). 
Of fault in quarries at Belleville, N. J. (Cook, 

'81, p. 44). 
Of Newark beds at Shuttle Meadow, Conn. 

(W. M. Davis, '89, p. 64). 
Of the Newark system in Massachusetts, de- 
tailed accountof (E. Hitchcock, '41, p. 448). 
Of outcrop near Egypt, N. C. (E. Emmons, '56, 

p. 244). 
Of sandstone, etc., in the Connecticut valley ; 
many observations on (W. M. Davis, '83). 
Of strata in Connecticut valley (E. Hitchcock, 

'58, pp. 10, 13). 
Of trap dike in Adams county. Pa. (H. D. 
Bogers, '58, vol. 2, p. 691). 
(And dip) in the Wheatley Lode, Pa. (H. D. 

Bogers, '58, vol. 2, p. 703). 
In Georgia (Loughridge, '84, p. 279). 
Near Falmouth, Pa. (Frazer, '80, p. 34). 
Near Littleatown, Pa. (Frazer, '76, pp. 102- 
103). 
Prevailing, in the Bichmond coal field, Ya. 
(W. B. Bogers, '36, p. 56). 
Of Newark rocks in Pennsyh'ania (Frazer, 

'77c, p. 654). 
Of sandstone in Massachusetts (Walling, 

'78). 
Of trap dikes in Yirginia ( W. B. Bogers, '39, 
p. 82). 
Strlnestown, Pa. Trap dikes near (H. D. Bogers, 

'58, vol. 2, p. 688). 
Stmeture of the Newark system briefly discussed 
(Kerr, '74). 
consideration of (Cook, '68, pp. 336-339). 
In New Jersey (Cook, '68, pp. 195-205). 
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Strnctare of the Xewftrk RyRteai— Continnod. 

In New JvTsvy, with reference to gneins belt 
bordering it on the eant (D. S. Martin, '7G, 
p.l20). 

In North Carolina (Kerr, '75, p. 191). 

On Prince Edward inland (Dawson, '78, p. 30). 

Review of papers relating to (Cook, '82, pp. 
12,14). 
Styleit'R saw Mill, N. J. Boundary of Second 

mountain trap at (Cook, '68, p. 183). 
8TUB, D. 1888. 

Die Lunzer (Lettenkohlcn) Flora in der "Older 
Mesozoic beds of the coal field of Eastern 
Virginia." 

In Verhandlungen der K. K. geologiscben 
Keichsaustalt, Ko. 10, 1888, pp. 203-217. 

Reviewed by J. Marcou in Am. Geol., vol. 5, 
pp. 160-174. 

Noticed in Am . Jonr . Sci., 3d ser., vol. 37, p. 496. 

A review of W. M. Fontaine's monograph on 
the Older Mesozoic Flora of Virginia. 
Gives a list of species fh>m Virginia, 
which are identical with species fh>m the 
Lettenkohle of Germany. Concludes that 
the American beds are the equivalent of 
the Lettenkohle. 
8TUR, D. Cited on the fossil plants of the New- 
ark system (Zeiller, '88). 

Review of a paper on Newark flora by (Mar- 
cou, '90). 
Suffems, N. J. Boring near (Cook, '68, p. 175). 

Boundary of Newark at (Cook, '68, p. 175). 

Boundaries of Newark system near (Cook, '89, 
p. 11). 

Conglomerate near (Cook, '82, p. 41). 

Dip in sandstone at (Cook, '82, p. 24). 

Dip near (Cook, '68, p. 195). 

Dip of conglomerate at (Cook, '79, p. 30). 

Possible connection of trap sheet near (Dar- 
ton, '90, p. 39). 

Thickness of Newark near (Cook, '68, p. 175). 
Suffems station, N. J. Conglomerate quarries 

near (Nason, '89, p. 40). 
8uffleld, Conn. Description of fossil footprints 
from (E. Hitchcock, '41, pp. 478-501). 

Localities of fossil footprints in (E. Hitch> 
cock, '41, p. 466). 

Sandstone quarries near (Shaler, '84, p. 127). 

Ridges in (Percival, '42, p. 445). 
Sugar Loaf mountain, Hd. Brief account of sand- 
stone quarries near (Tyson, '60, appendix, 
pp. 5-0). 
Sugar Loaf mouatain, Mass. Character of con- 
glomerate at (E. Hitchcock, '35, p. 214). 

Conglomerate with graphic granite at (E. 
Hitchcock, '41, p. 441). 

Description of (E. Hitchcock, '41, p. 247. Per- 
cival, '42, p. 409). 

Description of sandstone near (Percival, '42, 
pp. 448, 450). 

Description of scenery near (E. Hitchcock, 
'23, vol. 7, pp. 9-10). 

Dip at (E. Hitchcock, '35, p. 223). 

Dip and strike of rocks at (E. Hitchcock, '41, 
p. 448). 

Note on conglomerate near (Nash, '27, p. 247). 



Rvgartown, Fa. Mention of a trap dike near 

(Frazer, '84, p. 603). 
Su»»erMide, P. E. I. Dip neiur (Dawson and IlAr« 

rington, '71, p. 18). 
Section at (Dawson and Harrington, *71, pp. 

17-18). 
Suuverrille copper aiiae, X. J. Mineral found 

at (Torrey, '22). 

Smeraeki at Middletown, Conn., brief remarks 
on (J. Johnson, '43). 

In New Jersey, mention of localities of (Rus- 
sell, '78, p. 225). 

On sandstone of Connecticut valley (£. Hitch- 
fiock, '58, pp. 169-170, 173, pi. 46). 

Sanderlaad, Mass. Bituminous shale with fossil 
fishes at (E. Hitchcock, '41, p. 443). 
Character of rook at (E. Hitchcook, *41, p. 

447). 
Character of rocks exposed at* (J. D. Dana, 

'83, p. 385). 
Coal found in (E. Hitchcock, '41, p. 139). 
Coal in (E. Hitchcock, '35, 9. 231). 
Color of strata near (Newberry, '88, p. 8). 
Description of the geology near ( W. M. Davis, 

'83, p. 259). 
Dip and strike in (£. Hitchcock, '41, p. 448). 
Dip at (£. Hitchcock, '35, p. 223). 
Fosfiil fishes firom (Anonymous, '54. "Esa- 
mens, '57, p. 143. E. Hitchcook, '35, p. 
298, pi. 14, in aUas. SilUman, *21a). 
Account of (E. Hitchcock, '41, p. 458). 
Brief account of (E. Hitchcock, '37, p. 267). 
Descriptions and figures of (Newberry, '88). 
Description of (W. 0. Redfield, '41). 
List of (De Kay, '42). 
Mention of (Marccu, '53, p. 42, pi. 6. A. 

Smith, '32, p. 219). 
Reference to (Brongniart and Silliman, *22). 
Remarks on (Harlan, 34, pp. 92-94. W. C 
Redfield, *42). 
Fossil fucoid fYx>m (E. Hitchcock, '41, p. 451). 
Fossil locality at, mention of (Packard, '71). 
Fossil plants from (E. Hitchcock, '41, p. 455). 
Descriptions and figures of (Newberry, '88). 
Observed near (E. Hitchcock, '41, p. 450). 
Fossil shell from (E. Hitchcock, '23, vol. 6, 

pp. 76-79). 
Section in (E. Hitchcock, '58, pp. 9, 10, pi. 3). 
Stratigraphy in (Walling. '78). 
Trap interstratified with sandstone at (B. 

Hitchcock, '41, p. 654). 
Trap near, brief account of (B. Hitchcock, 
'23, vol. 6, pp. 46, 47). 

Swaa creek, N. 8. Amygdaloid at (<>esner, '36^ 
pp. 251-252). 

Coast section east of (Dawson, '78, p. 103). 

Contact metamorphism near (Gresner, '36, p. 
254). 

Description of (Gesner, '36, pp. 249-259. Jack- 
son and Alger, '33, p. 272). 

Dip near (Dawson, '78, p. 104). 

Exposures of Newark rocks near (Dawson, '47, 
p. 54). 

Fault near (Dawson, '78, p. 104). 

Minerals near (Willimott, '84, p. 28L). 
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Swab creek, X. S.— Continaed. 

Rock near (Dawson, '78, pp. 102-104). 
Section near (Daweon, 78, pi. op. p. 125). 
Synclinal near (Dawson, 78, p. 104). 
Sydney niUs, N. J. Dip at (Cook, '68, p. 197). 
Synclbial, at Cape Tryon, P. E. I. (Dawson and 
Harrington, '71, p. 17). 
Axis near Boundbrook, N. J. (H. D. Bogers, 

'40, p. 128). 
In the Richmond coal field, Ya., description 

of (W. B. Rogers, '36, p. 57) i 
Near Swan creek, N. S. (Dawson, *78, p. 104). 
On Prince Edward island (Bain and Dawson, 
'85, p. 1S6). 
Taittelle qvarry, Hd. Analyses of sandstone 

from (Clarke, '89). 
Talbot, Ga« Brief account of trap dikes in (Hen- 
derson, '85, p. 88). 
Talbot coanty, Ga. ^Trap dikes near (Longh- 

ridge, '84, p. 279). 
Taleott MoantaiB, Conn. Building stones near 
(Percival, 42, p. 439). 
Reference to form of (Whelpley, '45, p. 63). 
Trap dikes near (Percival, '42, pp. 308, 310, 
369,374,388-389). 
TidMAB's vine, Conn. Description of trap ridges 

near (Percival, '42, p. 404). 
Tappan station, N. Y. Boundary of trap out- 
crop at (Cook '68, p. 177). 
Turbne's coal aiiae, Ya. Mention of iron ores 

from (W. B. Rogers, '80, p. 152). 
Tariffrllle, Conn. Extrusive trap with trap brec- 
cia at (Rice, '86). 
&nall maip of trap ridges near (Davis and 

Whittie '89, pi. 3). 
Special account of trap ridges near (Davis 

and Whittle, '89, pp. 13^-135). 
Trap ridges near (Davis and Whittle, '89, p. 
109). 
TATLOB, F. W. Analysis of sandstone from 

Connecticut by (Shaier, '84, p. 127). 
TATLOB, B. C. 1834. 

[Richmond coal basin and its coal trade.] 
In Pennsylvania Senate Journal, vol. 2, 1833- 

'34, p. 567. • 

Not seen. 

TATLOB, BICHABD C. 1885, 

Memoir of a section passing through the 

bituminous coal field near Richmond, Ya. 

In Pennsylvania €reol. Soc., Trans., vol. 1, 

pp. 27S-294, pi. 16-17. 
Describes the general character of the Rich- 
mond coal field, together with the thick- 
ness and quality of the coal as exposed in 
a number of mines. 
TATLOB, BICHABD C. 1885a. 

Review of geological phenomena, and the de- 
ductions derived therefrom, in 250 miles 
of sections in parts of Yirginia and Mary- 
land. Also notice of certain fossil aco- 
tyledonous plants in the secondary strata 
at Fredericksburg. 
In Pennsylvania Geol. Soc., Trans., vol. 1, 

pp. 314-325, pi. 18-19. . 
Ckmtains a brief mention of Newark sand- 
stone and conglomerate on the Potomac 
xiveir in Maryland, p. 320. 



TAYLOB, BICHABD C. 1841. 

Report on the omithichnites or footmarks of 
extinct birds, in the New Red sandstone 
of Massachusetts and Connecticut, ob- 
served by Prof. Hitchcock, of Amherst. 

See Rogers, Yanuxem, Taylor, Emmons, and 
Conrad. 1841. 
TAYLOB, BICHABD COWLING. 1848. 

Statistics of coal [etc., etc.], 

Philadelphia, pp. i-cxlviii, 1-754, and six 
maps. 

Seecond edition, Philadelphia, 1855, pp. i-xx, 
1-640. 

Gives a brief review of previous writings on 
the Richmond coal field and states the 
amount of coal produced i>er year from 
1822-1828. 

The age and structure of the deposit are also 
considered. 

TAYLOB, B. C. Cite<l as to age of the coal fields 
of North Carolina (Emmons, '56, p. 271). 
Cited on age of the Newark system (New- 
berry, 88, p. 8. H. D. Rogers, '44, p. 251. 
H. D. Rogers, '58, vol. 2, p. 693. Zeiller, 
'88, p. 698). 
Cited on the age, etc., of the Richmond coal 
field, Ya. (Macfarlane, '77. Marcou, '49. 
p. 573. Marcou, '58, p. 13. W. B. Rogers, 
'43, p. 299). 
Cited on Newark flora (Marcou, '90). 
Cited on Richmond coal field (Clifibrd, '88). 
TAYLOB and CLKHSON. Cited on the age of the 
Richmond coal field, Ya. (W. B. Rogers, 
'43, p. 301). 
Taylor's, N. C. Analysis of coal from (Chance, 
'85, p. 39). 
Section of coal seams at (Chance, '85, p. 40). 
Taylor's coal mine, N. C. Explorations for coal 
at (Chance, '85, p. 36). 
Quality of coal found at (Emmons, '52, p. 131). 
Section of coal seams at (Emmons, '52, pp. 
12.5, 126, 129). 
Taylorsville, Pa. Chaoge in the dip of red shale 

adjacent to a trap dike (Lewis, '82). 
Taylorsrille, Ya. Description of Newark area 

near (Heinrich, '78, pp. 229-230). 
Tea hills, P. E. I. Rock of (Dawson and Har- 
rington, '71, p. 16). 
Section from, to Belfast (Dawson and Harring- 
ton, '71, pi.). 
Tenafly, N. J. Mention of building stone near 

(Cook, '81, p. 43). 
Ten-mile creek, N. B. Dip near (Gesner, '41, p. 

14). 
Newark rocks at (Matthew, '65, p. 123). 
Ten-mile run, N. J. Dip at (Cook, '68, p. 197). 
Dip in sandstone at (Cook, '82, p. 25). 
Sandstone quarry at (Cook, '79, p. 24). 
Ten-mile run mountain, N. J. Analysis of soil 

from (Cook, '78, pp. 37, 39, and map). 
Copper ores near (Cook, '68, p. 679). 
Description of (Cook, '68, pp. 189-190. Cook, 

'82, pp. 59-60). 
Detailed description of (Darton, '90, pp. 59-61). 
Position of trap near, in the Newark system 

(Darton, '89, p. 139). 
Trap rock of (Cook, '82, p. 18). 



318 



THE-T^EWABK SYSTEM. 



[bull. 88. 



Terrace hill, Pa. Boimdai'y of the Newark near 
(Frazer, '80, pp. 15, 48). 

Thateher^fi, R., qvarrj, sear KUnesfille, X. J. 

Fossil Estherias found in (Naaon, '89, p. 
30). 

Thickaeiis of eoal. At Evans, N. C. (Ohance, '85, 

pp. 44, 45). 
At Gulf, N. C. (Chance, '86, p. 41). 
At Midlothian, Va. (Chance, '85, p. 10). 
At Munhison, N. C. (Chance, '85, p. 49). 
In Egypt shaft, N. C. (Chance, '85, p. 35). 
In Richmond coal field, Va. (Lyell, '(J6, p. 452. 

Lyell, '47,. pp. 263, 264, 265, 267. Newell, 

'89). 
Near Leaksville, N. C. (Chance, '85, p. 64). 

Thickness of coal mad of nataral eoke. In the 

Richmond coal field, Va. (Coryell, '75). 

Thickness of sandstone. Near Leaksville, N. C. 
(Emmons, '57, p. 22). 
Near Madison, N. C. (Emmons, '57, p. 22). 

Thickness of the Xewark. (Cook, '88. Kerr, '75a. 
Ne wherry, '88, p. 5). 
Brief statement concerning (J. 1>. Dana, '56, p. 

322. H. D. Rogers, '56, p. 32). 
Briefly discussed (Kerr, '74). 
General ohs<»:vations concerning (J. D. 

Dana, 75, p. 421). 
In Connecticut (J. D. Dana, '73, vol. 5, p. 427). 
Indicated hy a well at New Haven (J. D. 

Dana, '83, p. 386). 
In Woodhury - Southbury area (W. M. 
Davis, '88, p. 468). 
In the Connecticut valley (J. D. Dana, '71, pp. 
46-47. J. D. Dana, '79. W. M. Davis, '88, 
p. 467. E. Hitchcock, '53. B. Hitchcock, 
'58, pp. 11-15. Le Conte, '82, p. 453. New- 
berry, '88, p. 5. H. D. Rogers, '56, p. 32. 
A. Smith, '32, pp. 219-220). 
In Massachusetts (E. Hitchcock, '55, p. 226. 
E. Hitchcock, '35, pp. 224-228. Emerson, 
'91). 
At Greenfield, Mass. (Emmons, '57, pp. 5. 

6-9,22). 
At Mount Tom (E. Hitchcock, jr., '55, p. 23) . 
In New Brunswick, at Qoaco Head (Dawson, 

'78, p. 108). 
In New Jersey (Cook, '68, p. 174. Cook, '79, 
pp. 30-31. Cook, '82, pp. 12-14. Cook, '89, 
p. 13). 
At Newark and Paterson (Shaler, '84, pp. 

142-143). 
Discussion of (J. D. Dana, '79). 
Estimates of (Cook, '87. Darton, '89, p. 139. 

Russell, '80a). 
Near Amsterdam (Cook, '68, p. 175). 
Near Suflfems (Cook, '68, 175). 
In New York (Darton, '90). 
In North Carolina (Emmons, '56, pp. 231-232. 
Emmons, '57, p. 30. Kerr, '75, p. 145). 
Discussion of (Chance, '85, pp. 15-16). 
Egypt (Fontaine, '83, p. 100). 
Gulf (Emmons, '57, p,22). 
Haywood (Fontaine, '83, p. 100). 
lu Dan river coal field (Daddow and Ban- 
nan, '66, p. 405). 



TtUckness of the Newark— Continued. 

Near Farmersville (W. B. Johnson, *51, p. 8). 

Near Farmville (Chance, '85, pp. 28-35). 

On Dee]» river, K. C. (Cha&ce. *85, pp. 20, 21. 

BaddowandBannan, '06,p.4O5. Bmmons, 

'52, pp. 137-139. Jones, *82, p. 01. Kac- 

farlane, 77, pp. 518-510). ' 

In Nova Scotia, at St. Mary's bay (Jackson 

and Alger, '33, pp. 234r-235). 
In Pennsylvania (Frazer, '77e, p. 651. Xjosley, 
'83, pp. 180-100. Lesley, '01). 
Discnssion of (Frazer, '77a, pp. 495-^97, 408- 

400). 
Estimate of (Lesley, *83, pp. 180-181). 
In Adams' coanty, estimate of (Frazer, '77, 

pp. 270, 303). 
In Berks county (d'Invilliera, '83, pp. &00- 

201). 
. In Bucks county, estimate of (Lesley, '85, 

p. xxv). 
In Chester county, calculation of (Lesley, 

'83, p. 180). 
In York county (Frazer, ^85, pp. 402-403). 
In Virginia, Richmond coal field (Cliiford, '87, - 
pp. 4, 23-24. Daddow and Bannan, '66, p. 
308. Fontaine, '83, pp. 6-7. Frazer, '85, 
p. 403. Le Conte, '82, p. 457. Lyell, '47, 
pp. 263, 271, 272. Taylor, '36). 
Mention of (Hitchcock and Hitohcook, '67, 

p. 416). 
Remark on (H. D. Rogers, '53). 
(So-called) on Prince Edward island (Bain 
and Dawson, '85, p. 155. Dawson, '72, p. 
203. Dawson, '78, pp. 29, 31. Dawson 
and Harrington, '71, pp. 14, 15). 

Thickness of trap in Connecticut, Pond rock 
(Hovey, '89, pp. 364-365). 
Southern (Hovey, '89, p. 378). 
In Connecticut valley (Whelpley, '45, p. 63). 
In New Jersey (Cook, '82, p. 46. Darton, '90). 
Watchung trap sheets (Darton, '80, p. 137. 
Darton, '90, p. 21). 
In Virginia, Richmond coal field (Lyell *47, 
pp. 271, 272). « 

Near Carbon hill (Clififord, '87, pp. 11-12). 

Third Monatain, N. J. Analysis of trap fii>m 

(Cook, '68, p. 217). 
Description of (Cook, '68, p. 185). 
Detailed description of (Darton, '90, pp. 32- 

39). 
Dips in the associated sandstone (Walling, 

'78, p. 196). 
See, also. Long Hill. 
See, also, Watchung mountains. 

Thompson's mills, N. J. Boundary of trap near 
(C6ok, '68, p. 192). 

Thorovghfhre Gap, Ya. Boundary of the Newark 
near (W. B. Rogers, '40, p. 63). 

Three ridges, N. J. Trap outcrops near (Darton, 

'90, p. 70). 
Tine's, E., N. J. Dip near (Cook, '68, p. 197). 
Tinicnm creek, N. J. Dip in shale at (Cook, '82, 

p. 27). 
Tippecanoe coal mine, Ya. Analysis of coal firam 

(Williams, '83, p. 82). 
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Tippecanoe coal niiae, Ya.— Ck>ntinued. 

Character and efficiency of coal from (W. R. 

Johnson, '50, pp. 13S-134, and table op. p. 

134). 
Trial of the coal of, for heating purposes (W. 

B. Johnson, '44, pp. 405-419, 421). 

Titan's piazza, Mass. Brecoiated trap at contact 
of trap and sandstone (E. Hitchcock. *41, 
p. 658). 

Titan's pier, Mass. Account of the trap rock of 
(E. Hitchcock, '41, pp. 641-643). 

Brecciated trap at contact of trap and sand- 
stone (E. Hitchcock, '41, p. 658). 

Columnar trap at (E. Hitchcock, '35, pp. 401- 
402). 

Contact metamorphism observed at (E. Hitch- 
cock, '35, p. 424). 

Dip and strike of rocks at (E. Hitchcock, 
'41, p. 448). 

TItnsTille, N. J. Dip near (Cook, '68, p. 197). 
Dip of shale at (Cook, '79, p. 29. Cook, '82, p. 

26). 
Qnarries of trap rock at, mention of (G. P. 

Merrill, '89, p. 436). 
Trap rock quarries near (Cook, 79, p. 26). 
Trap rock quarried near (Cook, '81, p. 62). 
Section through (Darton, '90, p. 61). 

TODD, J. Cited on the discovery of a mass of 
native copper on Hamden hills, Conn. 
(SilUman, '14, p. 149). 

Toket mountain, Conn. Anterior trap ridge of 
(Davis and Whittle, '89, p. 107). 

Description of main ridge of (Davis and Whit- 
tle, '89, p. 111). 

Description of trap ridges near (Percival, '42, 
pp. 326-327,339,343). 

Description of, witli discussion of geology 
(Hovey, '89). 

Discussion of the geological structure of {W. 
M. Davis, '86, p. 346). 

Fault near ( W. M. Davis, '88, p. 473). 

Formed by an overflow trap sheet (W. M. 
Davis, '88, pp. 464,467). 

Limestone near (Percival, '42, pp. 316, 443). 

Sandstone in shale under (Percival, '42, p. 
442). 

Sketch map of (W. M. Davis. '88, p. 479). 

Small map of north end of (Davis and Whit- 
tle, '89, pi. 2). 

Small map of south end of (Davis and Whit- 
tle, '89, pi. 2). 

Strike and dip of sandstone near (Hovey, '89, 
pp. 370-371). 

Structure of (W. M. Davis, '88). 

Structure of trap rocks of (Percival, '42, p. 
313). 

Topographic form of (Percival, '42, p. 303). 

Trap conglomerate on (Percival, '42, p. 316) . 
Toket and Pond mountains. Conn. Bird's-eye 

view of (W. M. Davis, '88, p. 480). 
TompkinsTille, Richmond county, N. Y. Brief 
reference to trap rocks near (Mather, '38). 

Joint« and veins near (Mather, '43, p. 625). 
Tooley'8 point, N. B. Bocks of (Greener, '40, p. 
'l9j. 



TOBREY [JOHN]. 1820. 

• [Xote on Datholite from Paterson, N. J.] 
In Am. Jour. Sci., vol. 2, p. 360. 
Brief account of chemical tests to show the 

character of the mineral in question. 
TOBBEY [JOHN]. ^ 1822. 

Summcrville copper mine [^ew Jersey]. 
In Am. Jour. Sci., vol. 5, p. 401. 
Describes the location of the mine and gives 

a list aud description uf minerals found 

there. 

TOBBEY, J. Cited on the trap of the Palisades, 
X. J. (Pierce, '20, p. 183). 

Totowa, N. J. Boundary of Second mountain 
trap near (Cook, '68, p. 183). 

TowalLhon mountain, N. J. Analysis of trap 
from (Cook, '68, p. 217). 
Description of (Cook, '68, p. 186. Cook, '82, 

pp. 54-55). 
Origin of (Darton, '89, p. 173). 
See Third Watchung mountain. 
Tongiikenamon, Fa. Mention of a trap dike near 
(Frazer, '84, p. 693). 

Trap. Amount of iron in (Russell, '89, p. 51). 
Amygdaloid minerals of (Jackson, '59a). 
As a building stone (Egleston, '86, p. 666). 
Brief account of (Cooper, '22, pp. 239-243. 

Emmons, '52, p. 146. Emmons, '57, pp. 

149-161. Marcon, '58, p. 70). 
Dikes of (Macfarlane, '79, pp. 42-43). 
Brief description of (H. D. Rogers, '56, p. 32). 
Brief sketch of (H. D. Rogers, '58, vol. 2, p. 

763). 
Chemical alteration of (Hawes, '75). 
Columnar structure of, discussed (E. Hitch- 
cock, '35, p. 432). 
Compiled account of (Cleaveland, '22, pp. 746- 

747). 
Composition of (W. M. Davis, '83, p. 284. 

Gesner, '36, p. 169. Lesley, '83, p. 193). 
Condensed account of (H. D. Rogers, '58, vol. 

2, p. 671). 
Considered as a metamorphosed sedimentary 

bed (W. M. Davis, '83, p. 280). 
Contact metamorphism produced by (E. 

Hitchcock, '35, pp. 433-434). 
Description of (J. D. Dana. '75, pp. 417-420). 
Dikes of (Macfarlane, '79, pp. 42-43). 
Dikes of, not confined to the Newark (Lesley, 

'83, p. 192). 
Efifects of, on sandstones, various authors 

cited on (W. M. Davis, '83, pp. 300-302). 
Evidence of the extrusive character of cer- 
tain sheets of (W. M. Davis, '82a, pp. 

120-124). 
Example of the lamination of (Lesley, '56, p. 

162). 
Examples of ridges of (J. D. Dana, '75, pp. 

417-419). 
Exposed by denudation (Lyell, '47, p. 273). 
Extrusive sheets of, means of distinguishing 

(Davis and Whittle, '89, pp. 100-104). 
Formed by the alteration of earthy sediments 

(Frazer, '76b). 
General account of (M'Clure, '22). 
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Trap— Continued. 

General account of the distribution of (G. P. 

Merrill, 89, pp. 433-434). * 

General characteristics of (Cook, '79, p. 20). 
General distribution of dikes (Kerr, 75a). 
Hypothesis in reference to the origin of dikes 

(J. D. Dana, '47, pp. 99-100). 
Ideal Hcction «f sheets of, aft«r I. C. Bussell 

(W. M. Davis, '83. p. 281, pi. 9). 
Influence of, on strike and dip of associated 

beds (W. B. Rogers, '42). 
Intrusion of, among sedimentary beds, dis- 
cussed (E. Hit-clicock, '35, p. 432). 
Intru.sive character of (Cook, '82, pp. 14-15). 
Opinions of various geologists cited on (W. 

M. Davis, '83, p. 279). 
Intrusive sheets of, means of distinguishing 

(Davis and Whittle, '89, pp. 100-104). 
Law of distribution of dikes of (Frazer, '76, 

p. 95). 
Means of distinguishing extrusive and intru- 
sive sheets (Davis and Whittle, '89, pp. 

100-104). 
Mechanical effects produced by the intrusion 

of, among stratified rocks (E. Hitchcock, 

35, p. 432;. 
Microscopical examination of (E. S. Dana, 

'75). 
Mineralogical character of (Mahan, '71, p. 3) 
Mineralogical composition of (Hawes, '82). 
Not confined to the Newark (Lesley, '83, p 

193). 
Origin and character of (Cook, '79, p. 32). 
Origin of (J. D. Dana, '56, pp. 32^-323. J. D 

Dana, 73, vol. 6, p. 108). 
Discussed (J. Hall, '55-59, p. 79. E. Hitch 

cock, '23, vol. 6, p. 59. Mather, '43, p 

283). 
Origin of columnar form (Iddings, '86). 
Origin of name (Gesner, '36, p. 169). 
Origin of secondary minerals in (J. D. Dana, 

'45). 
Trap in Alabama. Dikes in crystalline rocks 

(Bradley, '76. E. A. Smith, '83, p. 556). 
Trap in Conneeticut. About New Haven, de- 
scription of (J. D. Dana, 71, pp. 46-47). 
Age of, discussed (Hovey, '89). 
Arrangement of dikes in the crystalline area 

of (Percival, '42, p. 320). 
At New Haven, description of (J. D. Dana, 

'71, pp. 46-47). 
Garnets in (E. S. Dana, '77). 
At Bocky Hill, description of (Silliman, '30; 

pp. 124-130). 
Junction of, with sandstone beneath (Silli- 
man, '30, pp. 122-131). 
At TariffVille, extrusive, with breccia (Rice, 

'86). 
At Trumbull, description of trap dikes in 

Primary rocks (Percival, '42, pp. 416-417). 
At Wallingford, dikes (Chapin, '35). 
At West Rock, account of (Silliman, '20a, pp. 

202-203). 
At Woodbury, account of (Silliman, '20a, pp. 

231-233). 
At Woodbury-Southbury area (Whelpley, '45, 

p. 62). 



Trap in Conneeticnt— Continued. 

Brief account of dikes in crystalline rocks 
(Percival, '42, pp. 308-310). 

Brief account of the distribntioa of <Pefci- 
val, '42, pp. 10-11). 

Brief discussion of (Percival, '42, pp. 310-311). 

Character of (Percival, '42, pp. 312, 426). 

Contact metunorphism associated with (Ho- 
vey, '89, pp. 369-375). 

0>ntact phenomena of accompanying dikes in 
crystalline areas (Percival, '42, p. 317), 

Description of breccias of (Percival, '42, p. 
316). 

Description of conglomerate of (Percival, '42, 
p. 316). 

Detailed description of (Percival, '42, pp. 299- 
426). 

Dikes in the Primary rocks, detailed descrip- 
tion of (Percival, '42, pp. 412-426). 
Structure of (Percival, '42, p. 312). 

Disturbance produced by dikes (Lyeli, '54, p. 
12). 

East Haven-Bradford region (Hovey. '89). 

Erosion indicated by (Russell, '80a). 

Fair Haven, mention of (Hovey. '89, p. 377). 

Gaylors mountain, fragments in sandstone 
(Davis and Whittle, '89, p. 106). 

In Southbury, account of (Silliman, *20c», pp. 
231-233). 

Intrusive and extrusive sheets of (Davis and 
Whittle, '89). 

Metals associated with (Percival, *42, p. 317). 

Metamorphism produced by (Davis and Whit- 
tle, '89). 

Microscopical examination of (Hovey. '89) . 

Microscopical structure of (Davis and Whit- 
tle, '89. pi. 4). 

Minerals of (E. S. Dana, '77). 

Near Kensington, mention of (Percival, '22). 

Near Meriden, brief account of dikes (J. D. 
Dana, '70. C. H. 8. Davis, '70). 
Map of ridges of (W. M. Davis, '89<;, p. 424). 
Structure of sheets of (W. M. Davis, *89). 

Note on dikes (Lyell, *47, p. 273). 

Origin of, discussed (Hovey, '89). 

Origin of the crescent form of ridges of (Ho- 
vey, '89, p. 379). 

Outcrops of, described and mapped (Davis 
and Whittle, '89). 

Quarries of (G. P. Merrill, '89, p. 434. Shaler, 
•84, p. 127). 

Relation to associated rocks (Percival, '42, pp. 
426-452). 

Relation. to sandstone, shale, etc. (Percival, 
'42, pp. 426-452). 

Remarks on (J. D. Dana, '72). 

Remarks on crescent form of (H. D. Rogers, 
'43c.) 

Structure of ridges of (J. D. Dana, 75a, p. 
502). 

System of (Percival, '42, pp. 322-410). 

Two classes of (Percival, '42, p. 312). 
Trap in CoMneeticnt valley. Account of (A. 
Smith, '32, pp. 224-227). 

Age of (E. Hitchcock, '47a, p. 203). 

Breccia (Rice, '86). 

Brief acooant of (Porter, '22). 
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Tnp Ih CoBa«cticBt rsllejr— Continaed. 

Brief aocount of dikes (Danberry, '39, pp. 22, 

23). 
Brief aocount of hills of (J. D. Dana, 73, vol. 

6, p. 105). 
Brief description of (Russell, 78, p. 242-243). 
Brief description of conglomerate of (E. 

Hitchcbck, '44^, pp. 6-8). 
Conglomerate (E. Hitchcock, '58, pp. 18-19). 
Connection of, with dip of associated sand- 
stone (Silllman, jr., *42). 
Crescent-shaped ridges of (Silliman, '44). 
Bate of extrusion of (E. Hitchcock, *35, p. 

613). 
Described nod compared with similar rocks in 

other strata (E. Hitchcock, '35, p. 409). 
Description of (E. Hitchcock, '47tf, pp. 199- 

207). 
Detailed aocount of (W. M. Davis, '88, pp. 

482-406. Davis and Loper, '91). 
Detailed description of anterior ridges of (W. 

M. Davis, '88). 
Detailed description of posterior ridges of 

(W. M. Davis, '88). 
Distribution of (A. Smith, '32, pp. 224-227). 
Elevations of ridges of (J. D. Dana, '71, pp. 

46-47). 
Explanation of crescent form of ridges of (W. 

M. Davis, '82a, pp. 123-124). 
General account of (Chapin, '87. Davis and 

Loper, 91. Eaton, '20, pp. 249-256. £. 

Hitchcock, '58, p. 10. Silliman, '10, pp. 

95-97). 
General description of (E. Hitchcock, '23, vol. 

6, pp. 44-80, vol. 7, pp. 1-16, 29-30). 
General description of ridges of (E. Hitch* 

cock, '41, pp. 647-650). 
Geological relation of (E. Hitchcock, '23, vol. 

6, p. 50.) 
Intrusive origin of (J. D. Dana, *71a). 
Intrusive sheets of (W. M. Davis, '88, pp. 

463-464). 
Magnetism of (E. Hitchcock, '45a). 
Mineralogical composition of (Silliman, '14). 
Minerals associated with (Silliman, '18a). 
Mode of formation (E. Hitchcock, '58, pp. 17- 

20). 
Mode of formation of considered (Silliman, 

jr., '44). 
Mode of formation of tufa (E. Hitchcock, '47a, 

p. 203). 
Kot accountable for the dip of stratified rocks 

(E. Hitchcock, '53). 
Observations on the origin of sheets of (W, 

M.Davis, '82). 
Occurrence of, in strata (Jackson, '50, p. 336). 
Order of arrangement of dikes (Percival, '42, 

p. 302). 
Origin of (J. D. Dana, '73, vol. 5, p. 431). 
Origin of crescentic form of ridges of (Whelp- 
ley, '45, p. 63). 
Origin of, discussed (W. M. Davis, '89b). 
Origin of ridges of, discussed (E. Hitchcock, 

'35, p. 613). 
Origin of sheets of (W. M. Davis, '82a). 
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Trap in €oiinecticut ralley— Continued. 
, Overflow sheets (W. M. Davis, *88, pp. 464- 
466). 

Principal overflows of, indicated (W. M. Da- 
vis, '88. p. 467). 

Reference to (Newberry, '88, p. 5). 

Reference to ridges of (J. D. Dana, '47, pp. 
391-392). 

Relation of, to elevation of associated sand- 
stone (E. Hitchcock, '58, pp. 15-17). 

Relation of, to fossil footprints (E. Hitchcock, 
'58, pp. 19, 20). 

Relation of, to other trap systems (Jackson, 
'45). 

Relation to topography (Lyell, '54, p. 33). 

Relation to the transmission of vibrations 
(Stodder, '57). 

Remarks on the origin of (Brigham, '69, pp. 
24^26). 

Ridge of (Russell, '78. pp. 244-248). 

Structural significance of overflow sheets ( W. 
M.Davis. '88, p. 467). 

Topography of (W. M. Davis, '86, p. 344). 

Topography of ridges of (E. Hitchcock, '47a, 
pp. 201-202). 

Volcanic tufa d^sciibed (E. Hitchcock, '44). 
Trap in Oeorgia. Brief aocount of dikes (Hen- 
derson, '85, p. 88. T.P.James, '76, p. 38 
and map. Little, '78, p. 14). 

Dikes in crystalline rocks (Bradley, '76) . 
Trap in HaRsaehu setts. Account of amygdaloidal 
(E. Hitchcock, '41, pp. 644-645). 

Account of columnar (E. Hitchcock, '35, pp. 
399-402). 

Account of conglomerate of (E. Hitchcock, '35, 
p. 215). 

Aocount of porphyritic (E. Hitchcock, '41, p. 
644). 

Aocount of tufaceous (S. EUtchcook, *41, pp. 
644-645,648). 

At Deerfield, lithology of (Emerson, '82, pp. 
196-198). 

At Greenfield, brief aocount of (tuff) (E. Hitch- 
cock, '35, p. 409). 

At Mount Holyoke, brief account of (E. Hitch- 
cock, '55a, pp. 87-88). 
^ Brief account of tuff (E. Hitchcock, '35, p. 
409). 
Columnar character of (Eaton, '18, p. 34). 

At Mount Tom, junction of. with sandstone 
(E. Hitchcock, '3.5, p. 421). 
Tuff on east side of (E. Hitchcock, '24, pp. 

245-247). 
Tuff on west side of (E. Hitchcock, '35, p. 
409). 

Brief aocount of (E. Hitchcook, '35, pp. 23-24, 
31,202,205). 

Brief account of amygdaloid (E. Hitchcock, 
'35, pp.404r405). 

Brief ao^unt of economic value of (E. Hitch- 
cock, '41, pp. 152-153). 

Brief account of tufaceous (E. Hitchcock, '35, 
p. 405). 

Catalogue of specimens (B. Hitchcock, '41, pp. 
819-820). 
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Trap in HasMchusettB— Continued. 

Chemical effects of, on Adjacent strata (E. 

Hitchcock, '41, pp. 657-859). 
Description of (E. Hitchcock, '41, pp. 640-663)- 
Description of columnar (E. Hitchcock, '41, 

pp. 641-643). 
Description of ridges of (E. Hitchcock, '35, pp. 

408-410). 
Detailed account of (E. Hitchcock, '35, pp. 

399-401). 
Dips of, in associated sandstone (Walling, '78). 
Influence of, on the inclination and character 

of associated sedimentary beds (E. Hitch- 

cock, '55, p. 227). 
In gneiss (E. Hitchcock, '41, pp. 648-650). 
List of specimens of (E. Hitchcock, '35, pp. 

669-670). 
Lithological character of (E. Hitchcock, '41, 

pp. 641-643). 
Mineral contents of (E. Hitchcock, *41, pp. 

660-663). 
Origin of ranges of (Emerson, '87, pp. 1&-20). 
Quarries of (G. P. Merrill, '89, p. 435). 
Relation to other rocks (E. Hitchcock, *41, pp. 

650-655). 
Specific gravity of (Walling, '78, pp. 191-192). 
System of, described (£. Hitchcock, '35, pp. 

513-A14). 
Topography of (E. Hitchcock, '35, pp. 405-410. 

E. Hitchcock, '41, pp.64&-650). 
Trap in Neir Bmnswiek. (Bailey, '72, pp. 220- 

227. Bailey, Matthew, and Ells, '80, p. 

23D. Gesner, '40, pp. 16, 17, 22. Gesner, 

'41, pp. 15,16,33). 
Greneral statements concerning (G«aner, '39, 

pp. 12-13, 14, 15, 16, 17, 18, 46, 47, 51, 69). 
Intrusive (Bailey, Matthew, and Ells, '80, p. 

23D). 
Mention of (Bailey, Matthew, and Ells, '80, 

note 1 on map No. 1, S. E., accompanying). 
On Grand Manan island (Bailey, '72. Bailey, 

Matthew, and Ells. '80, map No. 1,S.W., 

accompanying, and note 7 on map. Chap- 
man, '72. Chapman, '78, p. 106. Verril, 

'78). 
Trap in New Hampshire. Dikes (Hubbard, '50, 

p. 170). 

Trap in New Jersejr. Analyses of (Cook, '68, pp. 

215-218). 
Bells mountain, described (H. D. Rogers, '40, 

p. 152). 
Bergen hill, analysis of (Darton, '83). 
Bored wells in (Cook, '85, pp. 122-123). 
Bowlders of, on west side of Newark area (Na- 

son, '89, pp. 40-42). 
Brief account of dikes (Cook, '87, p. 126). 
Brief account of (Cozzens, '43, pp. 48-49). 
Brief account of (D. S. Martin, '88, pp. 8-9). 
Brief account of (Nuttall, '22, pp. 239-241). 
Brief reference to ridges of (Newberry, '88, 

p. 5). 
Brief remarks on the origin of (T. S. Hunt, 

'74). 
Columnar (Cook, '68, pp. 202-205. Cook, '84, 

pp. 22-28). 
Conglomerate of (Cookt '68^ p. 337). 



Trap in New Jersey— Continued. 

Crescent form of ridges of (W. M. Davis, '82a, 

pp. 123-124. H. D. Rogers, '43c). 
Crescent-shaped ridges of (Silliman, '44). 
Description of (Cook, '82, pp. 22, 43-66). 
Description of outcrops of (Cook, '82, pp. 4B- 

66). 
Detailed account of (Darton, '90. H. D. Rog- 
ers, '36, pp. 159-170. H. D. Rogers, '40, pp. 

141-158). 
Detailed description of outcrops, etc. (Cook, 

'68, pp. 176-194). 
Development of ridges of (Davis and Wood, 

'89). 
Dikes in Archean rocks (Nason, '90). 
Diluvial scratches on (Cook, '68, p. 228). 
Dip of associated sandstone (H. D. Rogers, '40, 

p. 121). 
Discussion of the origin of (Cook, '83, pp. 22- 

26). 
Distribution of, in (Cook, '82, p. 19). 
Diverse dips adjacent to (Nason, '89, p. 19). 
Division of, into northwest and southwest 

areas (Nason, '89, p. 34). 
Elevations of ridges of (Cook, '68, pp. 20-21). 
Ellipsoidal lines of ridges of (Cook, '82, p. 82). 
Erosion indicated by (Russell, '80a). 
First mountain, junction of^ with sandstone 

(Cook, '82, pp. 50-62). 
Formation of ridges of (Russell, '78, pp. 244- 

246). 
General account of (Cook, '82, p. 22. Cossens, 

'43, pp. 47-48. Credner, '70. Eaton, '20, 

pp. 249-256. Pierce, '20. H. D. Rogers, 

'40, pp. 114-117). 
General description of (Russell, '78, pp. 241- 

246). 
Greneral dip of (Russell, '80, p. 50). 
Groat hill, alterations produced by (H. D. 

Rogers, *36, p. 156). 
Hudson county, described (Russell, 'SO, pp. 

35-45). 
Hunterdon copper mine, interstratified with 

shale (Dickeson, '59, pp. 8, 10). 
Intrusive (Cook, '68, pp. 20, 202-205. Cook, 

•79, p. 33. Cook, '83, p. 166. Cook, '87, p. 

127). ; 

Intrusive nature of (H. D. Rogers, '40, p. i46)« 

Intrusive sheets of (Russell, '78a). 

Lithological character of (Nason, '80, p. 37). 

Lithological description of (Cook, '68, p. 207) « 

Lithology of (Cook, '68, p. 207). 

Little Falls, erosion of (Cook, '82, pp. 15-16). 

Ma^etite in (Ckwk, '68, p. 338). 

Martin's dock, description of dikes (Ck>ok, '82; 
pp. 58-59, pi. 6). 

Metamorphism near, brief accounjb of (Cred^ 
ner, '70). 

Metamorphism produced by (Davis and Whit- 
tle, '89). 

Minerals accompanying (Cook, '68, p. 225). 

Montville, origin of conglomerate of (Naaon, 
'90). 

Native iron in (Cook, '74, pp. 56-57). 

Newark, in bored well (Ward, '79, p. 150)^ 

Newark bay (Cook, '68, p. 177). 
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Trap in New Jersey— Continued. 

Orange, columnar (Cook, '84, pp. 23-28). 
Orange, near, description of columnar (Id- 
dings, '86). 
Orange, intrusive (Cook, '84, pp. 23-28). 
Orange, popular description of (Heilprin, '84). 
Origin of (W. M. Davis, '82. H. D. Rogers, 

'36, p. 160). 
Origin of curved form of ridges of (Cook, *87, 

p. 127). 
Origin of ridges of, discussed (Darton, '89). 
Origin of sheets of (Cook, '87. W. M. Davis, 

'82a). 
Palisades, general account of ( Akerly, '20, pp. 
27-28, 31-37, 57, 62-64). 
Analysis of (J. D. Dana, 72). 
Intrusive (Cook, '68, p. 200). 
Metamorphic origin of (B. N. Martin, '70). 
Section of (Cook, '68, p. 200). 
Paterson, near (Cook, '68, pp. 202-203). 
Junction of, with sandstone (J. H. Hunt, 

•90). 
Thickness of (Shaler, '84, p. 143). 
Preference for the name intrusive (Cook, '89, 

p. 12). 
Quarries of (Cook, '79, p. 25. Cook, '81, pp. 

60-63. G. P. Merrill, '89, p. 435. Shaler, 

'84, pp. 145-146). 
Relation of ridges of, to drainage lines (Nason, 

'89, p. 43). 
Rocky hill, metamorphism produced by (J. D. 

Dana, '43, pp. 113-114). 
Sand hills (Cook and Smock, '78, p. 233). 
Soils formed from (Cook, '78, pp. 37, 39-40). 
Sonrland mountain, description of (H. D. Rog- 
ers, '40, pp. 152-158). 
Successive sheets of (Darton, '90, pp. 24-25). 
Summary of conclusions cgnceming (Cook, 

'89, p. 14). 
Thickness of (Cook, '82, p. 46). 
Topography of (Cook, '68, pp. 20-21). 
Yarieties of (H. D. Rogers, '40, pp. 143-145). 
Weehawken, microscopical characters of (G. 

P. Merrill, '84, p. 24, pi. 8). 
Intrusive (Cook, '82, p. 45). 

Trap in Herr York. Closter, basaltic colmnns in 

(Akerly, '20, p. 33). 
Detailed description of (Darton, *90). 
Extent of (Mather, '43, pp. 278-282). 
General account of (Eaton, '20, pp. 249-256). 
Haverstraw (Darton, '90, p. 49) . . 
Origin of (Mather, '43, p. 283). 
Palisades, analysis of (Newberry, '70). 

Brief account of (Emmons, '42, pp. 16-17). 
Rockland county, brief account of (Mather, 

•39, pp. 116-117, 122-123. Mather, '43, p. 

279). 
Staten island, brief account of (Chamberlin, 

'86. Cozzens, '43, p. 56. T. S. Hunt, '83, p. 

173. Mather, '43, pp. 278-283). 

Exposures of (Britton, '81, pp. 168-170, pis. 

15,16). 
Mention of (Mather, '38). 

Trap in North Carolina. Alteration of coal near 
dikes (Tuomey, 48, pp. 46, 68. Genth and 
Kerr, '81, p. 82). 



Trap in North Carolina— Continued. 

Brief account of (Emmons, '57, pp. 150, 151. 
Henderson, '85, p. 88. Kerr, '74. Kerr, '75. 
Mitchell, '42, pp. 130-134). 

Chapel hill, mention of (Willis, '86, p. 307). 

Dan river coal field (Emmons '56, p. 258. Mac* 
farlane, '77, pp. 526-527). 

Decomposition of (Burbank, '73, pp. 151-152). 

Deep river coal Held (Chance, '85, p. 59. Em- 
mons, '52, p. 137. "Wilkes, '58, pp. 7-8). 

Dikes in crystalline rocks (Bradley, '76). 

First determination of (Mitchell, 42, p. 39). 

Gulf, alteration of coal at (Tuomey, '48, pp. 
103-104). 

MitcheU cited on (LyeU, '47, p. 273). 

Sanford, analysis of (Clarke, '87, p. 138). 

Trap in Nova Scotia. Absence of stratification 
in (Emmons, '36, p. 336). ' 
Brief account of (Chapman, '78, pp. 110-113. 
Emmons, '36, p. 335. Gesner, '36, pp, 72, 
73, 74, 80, 169-265. Honeyman, '85, pp. 122- 
124, 127. Jackson and Alger, '33, p. 284). 
Blomidon (Dawson, '78, pp. 91, 94. Gesner, 
'36, pp. 211, 220, 221. Dawson, '47, pp. 55- 
56). 
Amygdaloidal (Gesner, '36, pp. 211, 220, 221). 
General account of (Honeyman, '79, pp. 27- 
28). 

Microscopical character of (Marsters, '90). 
Cape D'Or (Jackson and Alger, '33, p. 263). 
Cape Sharp, mode of extrusion (Dawson, '78, 

p. 106). 
Oontaining manganese (Gilpin, 85, p. 8). 
Copi>er associated with (How, '69, pp. 65-66). 
Description of (Dawson, '78, pp. 86-125). 
Dikes expanding into sheets (Ells, '85, p. 7E). 
(jreneral account of (Alger, '27. Dawson, '78, 

pp. 87-88). 
Gerrish mountain (Dawson, '78, p. 101). 
Magnetite in (How, '75, vol. l.pp. 136-137). 
Mention of (Willimott, '84, p.24L). 
Minas basin (Dawson, '47, pp. 53-55. Ells, '85, 

p.7E). 

Mineral composition of (Dawaon, '78, p. 112). 
Mode of extrusion (Dawson, '47, p. 58). 
Moore river, near (Dawson, '78, p. 103). 
Of North mountain (Dawson, '47, pp. 55-58). 
Swan creek, near (Dawson, '78, pp. 103-105). 
Trout creek, minerals near (Gesner, '36, p^. 
183-184). 
Submerged ledges, (Perley, '52, p. 159). 
Potapique river (Dawson, '78, p. 100). 
Specific gravity of (How, '75, vol. 1, p. 138). 

Trap in Pennsylvania. Adams county (Frazer, 
'77). 
Examination of (Frazer, '75). 
Localities of (Frazer, '77). 
Optical properties of (Frazer, '76, pp, 124- 
129). 
Analyses of (Frazer, '82, pp. 147-150. G^nth, 

'81). 
Associated with copper and lead (Lesley, '83, 

pp. 193-195). 
Seller's crossing, near (Frazer, '77, pp. 267- 
■ 273). 
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Trap in Pennsylranla— Continued. 

Brief description of (Fraaer, '82, pp. 142-150. 

Frazer, '83, p. 219. Lewis, '85, p. 443. H. 

D. Bogera, '39, pp. 21-22. H. D. Rogers, '58, 

voL 1, p. 214. H. D. Rogers, '68, vol. 2, pp. 

671, 699. T. P. Smitli, '99) . 
Berks county,, brief account of (d'ln 7illiers, 

'83, pp. 199-200, 203-204, 206-226). 
Influence of, on dips (d*Invilliers, '83, p. 48). 
Bucks county, brief account of (Lesley, '85, p. 

xxix). 
Caernarvon township, mention of (Frazer, '80, 

p. 51). 
Carlisle, mention of, near (Macfarlane, '79, p. 

107). 

Casbtown, near (Frazer, '77, pp. 295-299, pi. 
op. p. 298). 

Chester county (Frazer, '83, pp. 219, 220, 221, 
233, 234, 235, 236, 237, 238, 241, 245, 246, 274, 
281, 282, 285, 286, 288, 292, 298, 307). 
Brief account of dikes (Lesley, '85, p. xxxvii). 

Collins, detailed account of dikes, near (Fra- 
zer, '80, pp. 103-104). 

Conewago hills, description of (Gibson. '20) . 

Conoy township, description of (Frazer, '80, 
pp. 33-35). 

Cornwall iron mines, analyses of (Lesley and 
d'Invilliers, '84). 
Brief account of (d'Invilliers, 86a, pp. 876- 
879). 

Detailed account of (Lesley and d'Invilliers, 
'85). 

Dikes (H. D. Rogers, '58, vol. 2, pp. 718-719). 
Illustrations of (Lesley and d'Invilliers, '85). 
Dikes, alterations produced by (Lewis, '82). 
Briefaccountof (H. D. Rogers, '58, voL 2, 

pp. 674, 684). 
Courses of (Lesley, '83, p. 194). 
Crystalline rocks (Lesley, '83, pp. 48, 194. 

H. D. Rogers, '58, vol. 2, p. 699). 
Detailed account of (H. D. Rogers, '58, vol. 

1, pp. 684-692). 
Frequency of (Lesley, '83, p. 181). 
Review concerning (Frazer, '84). 
Dillsburg, near (Frazer, '77, pp. 222,230-236, 
317-331). 
Associated with iron ore ^Frazer, '82, p. 136). 
Discussion concerning (Frazer, '77, pp. 267- 

273, 317-331). 
Relation to iron ore (Frazer, '76d). 
Downington, near (Frazer, '83, p. 234). 
Dreshertown, mention of, near (C. E. Hall, '81, 

p. 65). 
East Cocalico township, mention of (Frazer, 

'80, p. 43). 
East Douglas township, mention of (Frazer, 

'80, p. 52). 
East Kantmeal (Frazer, '83, p. 233). 
Easttown (Frazer, '83, pp. 285, 286, 288. Lesley, 

'83, p. 138). 
Elizabeth copper mine, near (H. D. Rogers, '58, 

vol. 2, p. 707). 
Elizabeth township, brief account of (Frazer, 

'80, p. 40). 
Extrusive (Lesley, '83, p. 194). 
Fairfield, near (H. D. Rogers, '58, vol. 2, p. 684). 



Trap in Pennsyirania — Continued. 

Falmouth, detailed account of dikes, near 

(Frazer, '80, pp. 103-104). 
Flying hill, interstratified with shale etc.. 

(d'Invilliers, '83, pp. 203-204). 
Franklin county, localities of (Frazer '77) 
General description of (Lesley, '83. pp. 192- 

194). 
Gettysburg, near (Frazer, '77, pp. 295-299). 
Chemical and microscopical examination of 

(Frazer, '77, pp. 309-312). 
Weathering of (Frazer, '74). 
Gulf mills, analysis of (C. E. Hall, '81, pp. 20, 

133-134). 
Honey Bush (Frazer, 83, p. 246). 
Hopewell mine (Frazer, '83, pp. 235, 236). 
Lancaster county, brief .account of (Frazer, 

'80, pp. 2, 27-31, 124, 125). 
Landis's ore bank (Frazer, '77, p. 220). 
Lebanon county, brief account of (Lesley, *85, 

pp. Ixiv, Ixviii, pi. 35). 
Marion township (C. E. Hall, *81, p. 84). 
Marsh township, brief account of (C. E. Hall, 

'81, pp. 74-75). 
Mechanicsville, analysis of, near (C. £. Hall, 

'81, pp. 20, 133-134). 
Mention of (Frazer, '77, pp. 274-277, pL op. p. 

274). 
Metamorphism produced by (H. D. Rogers, 

'39, p. 22). 
Mineralogical composition of (Frazer, '76e, p. 

146. Frazer, '82, pp. 144-147). 
Mine ridge, near (H. D. Rogers, '58, voL 2, p. 

709). 
Mode of intrusion (d'Invilliers, '83, p. 203). 
Montgomery county, description of (C. £. 

Hall, '81, pp. 19-23). 
Mount Holly, description of (Frazer, '77, pp. 

274-277). 
New Hope, mentiim of (H. D. Rogers, '48. H. 

D. Rogers, '58, vol. 2, p. 673). 
North Chester county (Lesley, '83, p. 211). 
North Coventry (Frazer, '83, p. 220). 
Pleasant View, near (Frazer, '80, p. 48). 
Quarries of (G. P. Morrill, '89, p. 436). 
Resume concerning (Frazer, '82, p. 172). 
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Williamson's point, analysis of (Frazer, 78). 
Chemical and optical study of (Frazer, 78). 
Illustrations of thin sections of (Frazer, '80, 
pi. 7). 
Woodsville (Frazer, '83, p. 307). 
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124). 
Chemical and optical study of (Frazer, 75a). 
York county, brief account of (Frazer, '85, p. 
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33). 
To zeolite minerals, native copper, etc., 

(Jackson, '56). 
Theoretical considerations concerning (Cook, 

'68, pp. 336-339). 
Unity of (J. D. Dana, '73, vol. 6, p. 108). 
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Trenton, N. J. Analysis of sandstone from 

(Cook, '68, pp. 515, 516). 
Boundary of Newark near (Cook, '68, pp 

175, 176. Cook, '89, p. 11 . Lesley, '83, p. 
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Union coal mine, Ya. Notes on (Taylor. '35, p. 
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Union hill, N. J. Bored well on (Ward, '79, p. 
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(Frazer, '83, p. 224. C. E. Hall, '81, pp. 
20, 83-84. Lesley, '83, pp. 183, 185, 1»1. 
H. D. Rogers, '58, vol. 2, pp. 668, (r7!Mr76). 

Contact of the Newark with Primal and Au- 
roral rocks near (H. D. Rogers, *56, toI. 2, 
p. 668). 

Dip at (Frazer, '83, p. 224). 

Map of boundary of the Newark near (Lea- 
ley, '83, p. 177). 

Map of region about (H. D. Rogers, *58, toL 
2, op. p. 674). 

Mention of Newark rocks near (Lesley, *83, p. 
27). 

Trap dikes near (Lesley, *83, pp. 196-196). ~ 

irncx>nformity at base of Newark near (Les- 
ley, '83, pp. 188-187, 188). 

Talley mountain, N. J. Description of (H. D. 
Rogers, '36, p. 154). 

TAN DTCK, F. €. Determination of natiTe iron 

in trap by (Cook, '74, p. 67). 
Tan Derveer's mill, N. J. Boundary of Second 
mountain trap near (Cook, '88, p. 183). 
Dip near (Cook, '68, p. 198). 

TANUXEH, LABDNER. 1841. 

Report on the ornithiohnitee or footmarks of 
extinct birds in the New Red sandstone of 
Massachusetts and Connecticnt, observed 
by Prof. Hitchcock, of Amherst. 
See H. D. Rogers, L. Yanuxem, B. C. Taylor, 
E. Emmons, and T. A. Conrad, 1841. 

Tan Winkler station, N. J. Conglomerate near 
(Darton, '90, p. 17). 

Taughan's ereek, N. B. Character of rocks at 
(Matthew, '85, pp. 123-124). 

TENABLE, F. P. 1887. 

Analysis of water from the artesian well, 

Durham, N. C. 
In Elisha Mitchell Sci. Soc. Jour., 1887, pp. 

57-68. 
Gives depth of well at Durham, N. C, and an 
analysis of the water obtained tnim it. 
Terdrletje hook, N. T. Section of sandstone be- 
neath trap near (Mather, '43, pi. 6). 
Temont. Denudation in, as indicated by trap 
dikes (Adams, '48, p. 180). 
Trap dikes in (Adams, '48, pp. 150-182). 
Teraon, Conn. Description of trap dikes in Pri- 
mary rocks near (Percival, '42, pp. 425- 
428). 
Temon valley, N. J. Dip in (Cook, '88, p. 196). 
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Terona, N. J. Bonndary of First mountain trap 
near (Cook. 68, p. 182). 

Boundary of Second mountain trap at (Cook, 
88. p. 183). 

Description of stone quarries near (Cook, '81, 
p. 52). 

Record of well bored at (Nason, '896). 
TEBBILL, A. E. 1878. 

[Note on the geology of Grand Manan island, 
New Brunswick.] 

In Acadian (Jeology, 3d. ed., by J. W. Daw- 
son. Appendix E, pp. 679-680. 

Contains an account of the rocks composing 
•Grand Manan island and the smaller 
islands about it, together with coiyectures 
in reference to the age of the rocks. 

YEBRILL, A. E. Citefl on overflow trap sheets 
on Grand Manan island (W. M. Davis, 
'83, p. 297). 
Yertebrate fossils ftrom Connectient. Description 
of (O.C. Marsh, '89). 
Remarks on discovery of (Newberry, '85). 
From Connecticut valley (Cope, '69). 
From Massachusetts (E. Hitchcock, '58. pp. 

186-187). 
From New Jersey (Cope, '68. Cope, '69). 
From North Carolina (Cope, '69). 
Descriptions of (Cope. '75. Cope, '87. Os- 
bom, '86. Osbom, '86a. Osbom, '87. Os- 
bom. '87a). 
Remarks on (Leidy. '69, p. 410). 
From Pennsylvania. Description of (Cope, 
'77. Cope, '87. Lea, '53. Leidy, '76). 
Discussion of (Cope, '66. Lea, *51. J^ea, 

'56.) 
List of (Cope, '85). 
Notice of (Harlan, '54). 
Reclassification of (Cope, '70). 
Remarks on (Cope, '69. Lea, '57. Leidy, 
'57. Leidy, '60). 
See also fishes, fossil ; footprints. 
Ylneent, Pa. Trap dikes in (Lesley, '83, p. 211). 
Ylncent's spnr, Pa. Specimens of trap from (C. 

E. Hall, '78, p. 27). 
Yirginia. Age of the Newark system of, dis- 
cussed (Lesquereux, '76, p. 283. Marcou, 
'58, pp. 11, 13-16, 65). 
Remarks on (Newberrj', '85). 
Age of the Newark system of, as indicated by 
fossil fishes (W. C. Redfield, '56, pp. 180- 
181). 
Brief account of the coal fields of (Hotchkiss, 

'81, p. 120). 
Brief account of Newark areas in (Emmons, 
'57, p. 3. Fontaine, '79, pp. 236-239. E. 
Hitchcock, '56. W. B. Rogers, '79, p. 
180). 
Brief account of so-called copper mine at Elk 

Run (Jackson, '59) . • 
Brief discussion of the Newark rocks of, in 
connection with other localities (W. B. 
Rogers, *54). 
Brief mention of Newark areas in (Kerr, '84, 

pp. 630, 631). 
Brief sketch of the Newark in (H. D. Rogers, 
'58, vol. 2, pp. 759-765). 



VI rginia— Continued. 

Clover Hill coal basin, description of (Credner, 

'66). 
Coal deposits of. considered as shore deposits 

<RusseIl, '78, p. 254). 
Coal fields of (Macfarlane, '77); 
Coal in, brief review of (Chance, '85, pp. 18-19). 
Coal produced in 1880 (Hotchkiss, '82). 
Coal production in 1880 (Pierce, '86). 
Condensed account of Newark rocks in (J. D. 

Dana, '75, p. 406). 
Conglomerate at the base of the Newark, 

briof account of (Emmons, '57, p. 21). 
Conglomerate in, remarks on (Cornelius, '18, 

p. 216). 
Coke from (W. B. Rogers, '426). 

Analysis of (W. R. Johnson, '42). 
Coke from Richmond coal field (Coryell, '75). 

W . B. Rogers, '54a. W. B. Rogers, '546. 

Wurtz, 75). 
Remarks on origin of (H. D. Rogers, '58, 

vol. 2. p. 764). 
Coke of Chesterfield county (Raymond, '&»). 
Description and discussion of the Newark in 

(Fontaine, 79). 
Dip of the Newark in (W. B. Rogers, '42). 
Dips in (J. D. Dana, '75, p. 419). 
Discovery of a Posidonomaya in the south- 
west of (W. B. Rogers, '556). 
Fossil fish from Chesterfield county, mention 

of (De Kay, '42). 
Fossil fishes in the Richmond coal field, note 

on (W. C. Redfield, '38a). 
Fossil plants fW>m, description and illustra- 
tion of (Newberry, '88). 
Fossil plants Arom, description of (Bunbury, 

'47. Fontaine. 83. Heer, '57. W. B. 

Rogers, '43. Marcou, 2^iUer). 
Remarks on (Stur, '88). 
Geographical and political summary of 

(Hotchkiss, 76). 
Geological map of a portion of (Benton, '86, 

pi. op. p. 261). 
List of railroad stations on the Newark sys- 
tem in {W. B. Rogers, '79, pp. 180-185). 
Mesozoic formation in (Heinrich, '78). 
Midlothian colliery (Heinrich, '73). 
Explosion in (Heinrich, '76). 
In 1876 (Heinrich, '76a). 
Newark areas in, defined (J. D. Dana, '75, pp. 

404,405). 
Quarries of sandstone (G. P. Merrill, '89, p. 

461. Shaler, '84, p. 179). 
Quarries of trap rock in fShaler, '84, p. 179). 
Report of progress of the geological survey 

of (W. B. Rogers, '37). 
Report of progress on the geology of ("VY. B. 

Rogers, '39). 
Report of progress of the geological survey 

of (W. B. Rogers, '40). 
Report on the geology of (W. B. Rogers, '36). 
Richmond coal field, age of, discussed (Em- 
mons, '576, pp. 79-80. Lyell, '57. W. B. 

Rogers, '42c. Stevens, '61. W. B. Rogers, 

'55a). 
Analysis of coal from (Clemson, '35. John- 
son, '50. Williams, '85, p. 82). 
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Ytrginia— Contlnaed . 

Richmond coal field, brief account of (Aah- 
biirnor, '87, pp. 352-35d. Clifford, '87. 

Coryell, 75. Daddow and Bannan, '66, pp. 

305-403. EmmonB, '57, p. 11. Grammar, 

'18. HotchkisH, '80. Hotchkiss, '83a. W. 

R. Johnson, '44, pp. 308-451. W. R. John- 

son, '50, pp. 133-134. 155-156. Le Conte, 

•82, pp. 457-459. Lyell, '47. Lyell, '49, pp. 

279-288. Lyell, '54, p. 12. Lyell, '66, pp. 

451-452. Maclure, '09, pp. 420-421. Nutt 

all, '21, pp. 35-37. Pierce, '28, pp. 57-58. 

W.B.Rogers, '436. Silliman, '42. Taylor, 

•48. Williams. '85, pp. 97-98). 
Character and value of (Macfarlane. '77, pp. 

505-515). 
Description of (Taylor. '35. Wooldridge, 

'42). 
Lignite from (W. B. Rogers, 55). 
Notes on (Marcou, '49). 
Production of coal in 1885 (Ashbumer, '86, 

p. 69). 
Production of coal in 1887 (Ashbumer, '88, 

p. 361). . 
Structure of (Shaler. '77). 
Sections, Black Heath coal pits (Clifford. '87, 

pL 4. LyeU, '47, p. 266). 
Carbon hill (Coryell, '75, p. 229. Heinrich, 

'78. pp. 260-261). 
Cascade, near (W. B. Rogers, 39, pp. 77-78). 
Chalk Level (W. B. Rogers, '39, p. 79). 
Clover Hill (Clifford, '87, pi. 2. Fontaine, 

'83, p. 9. Lyell, '47, p. 271). 
Cumberland county (W. B. Rogers, '39, p. 

80). 
Deep Run coal pits (Clifford, '87, pi. 5). 
Midlothian (Chance, '85, pp. 18-19. 22. Clif- 
ford, '87, pi. 3. Heinrich, '73, p. 347. 

Heinrich, '76, pi. 3. Heinrich, '78, pi. 6). 
Natural coke seams near (Raymond, '83). 
Newark of northern Virginia described (W. 

B. Rogers, '40, pp. 65-60). 
Reid's Bridge and Riceville, between (W. 

B. Rogers, '39, pp. 79-80). 
Riceville (W. B. Rogers, '39, p. 79). 
Richmond coal field (Emmons, '57, pp. 11-12. 
. Daddow and Bannan, '66, pp. 396. 397, 399. 

Emmons, '56, p. 339. Heinrich. '78, pi. 6. 

Hotchkiss, '80. Le Conte, '82. p. 457. 

Lyell, '47, p. 263. LyeU, '49, p. 283. Lyell, 

'66, p. 451. W. B. Rogers, '36, pi. W. B. 

Rogers, '39, pi. 2. Rogers, '84, pis. 7-8. 

Taylor, '35, pi. 16. Taylor, *48, p. 47). 
Richmond coal field. After Daddow (Le 

Conte, '84, p. 328). 
Richmond coal field. After C. Lyell ( W. M . 

Davis, '83, p. 281, pi. 9). 
Richmond coal field, description of (Hein- 
rich, 78, pp. 256-260, pi. 6). 
Summary of results relating to the Newark 

system of (J. D. Dana, '75, p. 406). 
Table of geological formations found in (W. 

B. Rogers, '80a). 
Trap dikes and local metamorphism in Prince 

William county (W. B. Rogers, '55c). 
Trap rocks in, brief aooount of (Emmons, '57, 

p. 150), 



TIrglnia— Continued. 

Trap rocks, quarries of (Shaler, '84, p. 170). 

Trap rocks from, composition of (Campbell 
and Brown, '90). 

Unconformity between the Newark and Poto- 
mac (McGee, '88, p. 134). 

TOM BATH, G. 1877. 

Der Kalkspath von Bergen hill, N[ew] Jersey. 

In Zeitschrift fiir Krystallographie, vol. 1, p. 6. 

Abstract in Neues Jahrbuch, 1877, pp. 940-941. 

Describes crystailographically the excite oc- 
curring in druses in the diabase of Bergen 
hill, N. J., with enumeration of forms ob- 
served. 

Vreeland^g qnarry, N. J. Dip of sandstone at 
(Cook, "79. p. 30). 
Thickness of trap at (Cook. '82, p. 55). 

Wadesboro, 8. €• Boundary of Newark area 

near (W. R. Johnson, '51, p. 5). 
Breadth of Newark rocks near (Olmstead, *24, 

p. 12). 
Brief account of sandstone quarries at (6. P. 

Merrill, '89, p. 456). 
Dip of sandstone southeast of (Emmons, '56, 

p. 2i2). 
Notice of Newark rocks near (Mitchell, '29, 

map op. p. 1). 
Quarries of Newark sandstone at (Shaler, '84^ 

pp. 181-182). 
Sandstone near (Ejsrr, '75, p. 304). 
Silicified trees near (Emmons, '56, p. 284). 

Wake county, N. €. An account of the Newark 
in (Mitchell, '42, pp. 130-134). 

Walcott, Conn. Description of trap dikes in Pri- 
mary rocks near (Percival, '42, pp. 415-416). 

WALLACE (Dr.) Analysis of natural coke from 
the Richmond coal field, Va. (Clifford, '87, 
p. 10). 

WALLING, H. F. 1878. 

Some indications of recent sensitiveness to 
unequal pressure in the earth's crust. 

In Am. Assoc. Adv. Sci., Proo., vol. 27, 1879, 
pp. 190-197, with 2 plates. 

Presents a detailed study of dips about Mount 
Toby, Mass., in illustration of a hypothe- 
sis concerning the sensitiveness of the 
earth's crust to pressure. Refers also to 
the dip of the sandstone in the neighbor- 
hood of trap sheets in New Jersey. 

Wallingford, Conn. Copper found near (Silliman, 
18). 
Description of the geology near (W.M. Davia, 
'83, pp. 266-267). 

Description of trap ridges near (PerciviU, '42, 
pp. 401-403). 

Limestone associated with decomposed sand- 
stone near (Percival, '42, p. 436). 

Limestone west of (Percival, '42, pp. 316-317). 

Section at, after A. B. Chapin (W. M. Davis, 
'83, p. 280. pi. 9). 

Section from, to Mount Tom, Mass. (W. M. Da- 
vis, '83, pp. 305-307, pL 10). 

Sketch map of trap dikes at (W. M. Davis, '83, 
p. 309, pi. 11). 

Sketch of the geology of (C. H. S. Dttvis, *70!). 
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Wallinirf'ord, Conn.— Continued. 

Topo<;raphic form of trap ridge near (Percival, 

'42, p. 304). 
Trap dikes at, description of (Chapin, '35). 
Trap near, character of (Percival, '42, p. 312). 
Trap ridges near (Percival, '42, pp. 348, 349, 362, 
366-367). 
Walnnt brook, N. J. Dip along (Cook, 68, p. 197). 
Walnut grOTe, Hi, C. Analysis of coal fi:t>m near. 
See Clarke, '87, p. 146. 
Coal near (Williams, '85, p. 59). 
Walton, N. 8. Section at (Dawson, '78, p. 89). 
Unconformity at base of the Newark near 
(Dawson, '78, p. 88). 

WANNER, AT BEU8. 1889. 

The discovery of fossil tracks, algse, etc., in 
the Triassic of York connty, Pennsylva- 
nia. 
In Ann. Hep. GrOoL Surv. of Pennsylvania for 

1887, pp. 21-35, including nine plates. 
Abstract in Am. Assoc. Adv. Sci., Proc.,vol. 

37,.p. 186. 
Becords the discovery of fossil footprints, re- 
mains of plants, etc., near Goldsboro, and 
gives nine plates illustrating their occur- 
rence and characteristics. Some of the 
footprints illustrated in the plates accom- 
panying the paper have been identified by 
C. H. Hitchcock, Boston Soc. Nat Hist., 
Proc., voL 24, p. 123. 
WANNER, A. Cited on fossil footprints from 
Pennsylvania (C. H. Hitchcock, '88, p. 123). 
Wapping, Conn. Mention of the discovery of fos 
sil bones at (Percival, '42, p. 449). 

WARD, L. B. 1879* 

Bored wells in Jersey City and vicinity. 

In [Annual ReiM>rt on the Geology of New 
Jersey for 1879], pp. 130-150. 

Describes localities of bored wells, together 
with some account of the strata passed 
through, and the volume and character of 
the water obtained. Many of the wells 
mentioned are in Newark rocks. 

WARD, LESTER F. 1885. 

Sketch of Paleobotany. 
In U. S. Geol. Surv., Fifth Ann. Kep. of the, 

pp. 357-452, pis. 56-58. 
The relative development of plant life in the 

Jura-Trias formation is shown graphically 

on pi. 57. 

Ward island, P. E. I. Dip at (Dawson and Har- 
rington, '71, p. 15). 

Warehouse point, Conn. Mention of the occur- 
rence of shale near (Percival, '42, p. 444). 

Warminster, Ya. Boundary of the Newark near 
(W. B. Rogers, '39, p. 74). 

Warminster, Pa. Trap dike near (Lewis, '85, p. 
441). 

WARNER, R. Cited on the discovery of fossil 
footprints in the (])onnecticut valley (W. 
C. Redfleld. '38, p. 202). 

WARREN, JOHN C. 1854. 

Remarks on some fossil impressions in the 

sandstone rocks of Connecticut river. 
Boston, pp. 1-54, pi. 1. 



WARREN, JOHN C.-Continned. 

A popular sketch of several discoveries of 
fossil footprints in Europe and America, 
followed by a brief account of a number 
of genera and species described by Hitch- 
coik from footprints in the Connecticut 
valley sandstone. The papers reprinted 
in this book were read before the Boston 
Soc. Nat. Hist., and were then illustrated 
by actual specimens. A popular descrip- 
tion is given of a slab of sandstone bear- 
ing footprints firom Greenfield, Mass. 
[WARREN, JOHN C] 1855. 

[Remarks on impressions of insects and their 
tracks on the sandstone of the Connecticut 
valley. 1 

In Boston Soc. Nat. Hist., Proc. vol. 5, p. 105. 

Brief remarks on supposed fossil insect tracks. 
[WARREN, JOHN C] 1855a. 

[Description of fossil impressions of raindrops 
in sandstone from Connecticut river val- 

ley.] 

In Boston Soc. Nat. Hist., Proc., vol. 5, pp. 187- 

188. 
WARREN, JOHN C. 1856. 

On new remarkable gigantic fossils and foot- 
marks. 
In Boston Soc. Nat. Hist., Proc, vol. 5, pp. 

298-307. 
Notes the advance that has been made in 

Europe and this country in the study of 

fossil footprints, and refers especially to 

two slabs of sandstone with footprints 

from Greenfield, Mass. 
Warren, Ta. Detailed account of contact meta- 

raorphism near (W. B. Rogers, '39, pp. 82- 

83). 
Warrenton, Ta. Boundary of Newark near (Hein- 

rich, '78, p. 235. W. B. Rogers, '40, p. 62) . 
Conglomerate near (Fontaine, 79, p. 32). 
Detailed description of geology near {W, B. 

Rogers, '40, pp. 66-67). 
WarrenTllle, N. J. Boundary of Second moun- 
tain trap at (Cook, '68. p. 183). 
Contact of trap and sandstone near (Cook, '82, 

p. 51). 
Copper mine near (Cook, 74, p. 32). 
Fossil Estherians found near (Nason, '89, p. 

30). 
Warwick, Pa. Iron mine near (H. D. Rogers, '39, 

p. 22). 
Newark rocks of (Frazer, '83, pp. 234-235). 
Warwick ftamace, Pa. Boundary of the Newark 

near (Lesley, '83, p. 183). 
Newark resting on gneiss near (Lesley, '83, p. 

183). 
Trap near (Lesley, '83, p. 211). 
Warwick iron mine. Pa. Analysis of ore fhun 

(d'Invilliers, '83, pp. 324-325). 
Conglomerate in (d'Invilliers, '83, pp. 202, 387). 
Desciiption of (H. D. Rogers, '58, vol. 2, p. 708). 
Description of trap dikes near (H. D. Rogers, 

■58,voL2,p.687). 
Detailed account of (d'Invilliers, '83, pp. 317- 

327). 
Trap dikes at (Lesley, '83, p. 193). 
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Warwick iron mine, Pa.— Continued. 

Trap dikes in (Fiazer, 'KJ, pp. 237. 238). 
Trap riM'k in (H. D. Kogers, '58, vol. 2, p. 708). 
Wanrirk townsliip, Pa. HeiM>rt on the geology 

of (Frazer, '80, pp. 38-39). 
WaNhlnirton, D. C. Fossil footprints in National 

Mnseiira (C. H. Hitchcock, '88, p. 123). 
Washington rock, N. J. EU^vation of First moun- 
tain at (Cook, '82, p. 49). 
Washingcon's crORHing, N. J. Fossil crustaceans 

found near (Nason, '89, pp. 2ft-30). 
Fo.ssil fishes found n(*.ar (Nason, '89, p. 29). 
Small fault near (Nason. '89, p. 32) . 
Washington valley, X. J. Analysis of sandstone 

from (Cook, '68. p. 515). 
Boundary of First mountain trap in (Cook, 

'68, pp. 181-182). 
Building stone in (Cook, '68, p. 509). 
Dip in (Cook, '68, p. 196). 
Dip in sandstone at^O>ok, '82, p. 24). 
Exceptional dip in (Nason, '89, p. 18). ' 
Fossil fishes from (Cook. '79, p. 27. Nason, '89, 

p. 29). 
Plant remains in quarries of (Nason, '89, p. 27). 
Quarries in (Ck)ok, '79, pp. 20-23. Cook, '81, pp. 

53-54. Shaler, '84, p. 143). 
Reopening of copper mines in (Cook, '81, p. 

39). 
Washingtonville, N. J. Boundary of First moun- 
tain trap near (Cook, '68, p. 182). 
Watchang mountain, N. J. Brief description of 

(Cook, '82, p. 48). 
Columnar trap of, at Orange (Cook, '84, pp. 

23-28). 
Coppei ore near (Coolc, '83, pp. 164-165). 
Course of (Cook, '82, p. 19). 
Course of, described (Nason, '89, p. 34). 
Detailed description of (Dartou, '90). 
Development of (Davis and "Wood, '89, pp. 

378-380). 
Discussion of the origin of (^ason, '90). 
Form of (Cook, '83, p. 25). 
Origin of. discnssed (Darton, '89). 
Paving stones from (Cook, '79, p. 20). 
*' Pipestem" amygdaloid of (Davis and Whit- 
tle, '89, p. 134). 
Position of, in the Newark system (Darton, 

'89, p. 139). 
Section through (Cook, '83, p. 166, and plate). 
Trap rock quarried in (Cook, '81, p. 62). 
Trap rocks of (Cook, '79, p. 32). 
Unaltered sandstone near (Cook, '83, p. 23). 
Vesicular trap of (Cook, '83, pp. 24-25). 
Waterloo colliery, Ta. Analysis of coal from 

(Clittord, '87, p. 10. Mftcfarlane, '77, p. 

515. Williams, '83, p. 82). 
Wanghaw, \. J. Trap outcrops near (Cook, '82, 

p. 55). 
W>aTer's mills. Pa. Boundary of the Newark 

near (Frazer, '80, pp. 15,49). 
Weavertown, Pa. Boundary shale and sandstone 

near (d'Invilliers, '83, p. 214). 
Dip of conglomerate near (d'Invilliers, '83, p. 

215). 
Weehawken, N. J. Altered shale near (Cook, '83, 

p. 23). 
Boundary of trap outcrop at (Cook, '68, p. 177). 



Weehawken, X. J.— Continued. 

Brief atreount of geology near (Cozsens, '43, 
p. 41). 

Description of arkose beneath trap at (Rus- 
sell, '78, p. 237). 

Description of sandstone at (Cook, '68, p. 208). 

Dip at (Cook, '68, p. 195). 

Dip in sandstone and shale at (Cook, '82, p. 
24). 

Dip in sandstone at (Cook, '79, p. 30). 

Exposure of shale near (Nason, '89, p. 17). 

Faults in trap ridge near (Naaon, '89, p. 26). 

Fossil crustaceans found near (Nason, '89, pp. 
29, 30). 

Fossil fish and Esthena at (Britton, '85). 

Fossil fishes and footprinta from (Gratacap, 
'86). 

Fossil fishes found near (Nason, '80, p. 29). 
Descriptions and figures of (Newberry, '88). 

Intrusive trap at (Cook, '82, p. 45a]idpl»te 4). 

Locality of fossil fishea and Eatheria at 
(Cook, '85, p. 95). 

Microscopical characters of trap rock from 
(G. P. Merrill, '84, p. 24, pi. 8).. 

Mineral from the trap rock of (D. S. Martin, 
'71). 

Minerals found in the tannel at (Darton, '82). 

(Quarries of trap rock at, mention of (G. P. 
Merrill, '89, p. 435). 
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